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GLOSSARY

BUILDOP BELOW BARRIER: the increase in water surface elevation in
feet lmmedlately downstresm from the harrier resulting from
construction of the barrier.

HURRICANE SURGE; ‘the mass of water causing an lncresse in the
elevation of the water surface above predicted astronomical
tide at the time of a hurricane; it includes wind setup;
sometimes the maximum increase in elevation 1s referred to
as the surge.

HURRICANE TIDE: +the rise and fall of the water surface during &
burricane exclugive of wave action.

KNOT: a velocity equal to one nautical mile (6080.2 feet) per hour
(about 1.15 statute miles per hour).

OVERT@PPING: that portion of the wave runup which goes over the
top of a protective structure.

PONDING: the storage of water behind a dike or wall from local
runoff and/or overtopping by waves.

POOL BUILDUP:; +the increase in elevation of water surface behind a
structure due to runoff and/or overtopping by waves.

RUNUP: +the rush of water up the face of a structure on the break-
ing of a wave. The height of runup is measured from the
stillwater level.

SIGNIFICANT WAVE: a statistical term dencting waves with the
average helight and period of the one-third highest waves of
a given wave train.

SFRING TIDE: a tide that occurs at or near the time of new and
full moon and which rises highest and falls lowest from the
mean level. '

STANDARD FROJECT HURRICANE: A storm that may be expected from the
most severe combination of meteorclogic conditions that are -
"considered reasonably characteristic of the region involved,
excluding rare combinations.

STILIWATER 1EVEL: the elevation of the water surface if 21l wave
action were to cease,

STORM SURGE: same as "hurricane surge’,



GLOSSARY (Cont'd)
WAVE HEIGHIL: +the vertical distance between the crest and the pre-
ceding trough.
WAVE TRAIN: a series of waves from the same dlrection.
WIND SETUP: the vertical rise in the stillwater level on the

leeward side of a body of water caused by wind stresses on
the surface of the water.
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APPENDIX A

HISTORY OF ‘HURRICAME AND OTHER STORM OGCURRENCES

A-1, GENERAL

In order to determine the possibility of future hurricane
occurrences, a review has been made of historical data on hurricanes
that have struck or threatened the coast 6f Connecticut., A review
of historiecal records and newspaper files indicates that a number
of hurricanes and cyclonic stoarms have reached the coast of southern
New England with devastating force, while numerocus other storms have
passed so close that a slight change in metearologic conditions
~ could have resulted in severe damage, Since the eastern entrance
of Long Island Sound lies inthe path of hurricanes moving into
. New England from the south; the Connecticut shoreline; on the north
of the Sound, has frequently been subject to tidal flooding from
hurricane surges moving west up the Sound, - The records indicate
that from 177C to present the Connecticut coast has experienhced or
has been threatened by hurricane tidal flooding upon 58 occasions.
About 28 of these hurricanes, passing some distance away, did not
cause tidal flooding along the Connecticut coast; however, they
did present a potential threat of such flooding. Apparently 30
hurricanes caused significant tidal flooding. Existing records
irdicate that the five hurricanes which have created the most
severe tidal flooding along the Connecticut coast'sre as follows,
chronologically:

15 September 1815
2L August 1893
21 ‘September 1938
1l September 19Uk
31 August 195k

The earliest hurricanes recorded in New England sre known to
have affected the coastal-areas of Massachusetts and Rhode Island.
Since there was very little development along-the Connecticut shore
until after 1638, there are no available records to indicate that
these early storms affected Long Island Sound, It is reasonsble to
assume that they did cause inundation of the coastal lowlands of
Connecticut, as the hurricanes of recent years that -have caused
tidal flooding along the coasts of southern Massachusetts and Rhode
Island aiso caused flooding. glong the Connecticut coast. The two
earliest hurricanes of record in New England, namely those of 15
" August 1635 and 3 August 1638, created flood levels apparently
higher than the recent floods of 1938 and 1954, and probably the
greatest experienced in New England during the past 320 years,
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The early hurricanes were not accompanied by so great a loss of life
and property due to the lesser degree of development along the Connecticut
coast, However, the recurrence of the two earliest hurricanes under present
conditions would cause extensive damages, possibly in excess of the damages
sustained in September 1938,

In addition to the above hurricanes, there have been other severe
storms, not necessarily of tropical origin that caused considerable damage
along the Connecticut cosast (see Table- A-2S, An examination of the ¥, S.
Coast and Geodetic Survey tide-gage records of New London Harber, Comnec-
ticut, which is located about 6 miles west of Mystic and has about the same
mean tide range as Mystic Harbar, indicates that there have been 18 occa-
sions, other than hurricane experiences, during the period July 1938 through
December 1956, when storms or other meteorologic conditions caused the
tide at Mystic Harbar to reach an elevation of 3.8 feet, m,s.l. or higher,
This elevation is approximately l.lL feet above the level that would be reached
in a high gravitational spring tide, The five highest tides so experienced
at Mystic Harbor (as estimated from New London tide-gage reccrds) during
this 18,5.year period are tabulated belcw-

-Date . Tide
: (£t. m.s.1.)
25 Nov, 1950 6.6
7 Nov, 1953 5.8
12 Nov, 2947 o L.8
3 Mar, 1942 : L.6
30 Nov. 19hh h.5

A-2, SUMMARY OF HURRICANES

A total of 58 hurricanes which are known to have either hit or narrowly
missed the Connecticut coast is summarized in Table A-l. These hurricanes
have been classified to indicate their magnitude along the Connecticut coast
as follows:

Type "A": Hurricanes causing severe tidal flooding., .
Type "B": Hurricanes causing damage from wind and rainfall

(usually accampanied by high seas and moderate tidal flooding).
Type "C": Hurricanes threaténing the area,

Of the 58 hurricanes, 15 are of type "A", 15 of type "B", and 28 of
type "C", Thirty-eight of the listed hnrricane experiences have otcurred
during the period from 1901 to 1956, The fact that there is a record of
38 hurricanes in this 56-year period, as compared with 20 in the 13l.year
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period from 1770 to 1900, is not considered indicative of a greater trend
in hurricane activity in recent years but to.a lack of records and informa-

tion on storms prior to 1900.

TABLE Al

HISTORICAL HURRICANES

GONNECTIGUT COAST

Date of (1) Source
Hurricane Category of Data
1635, Aug. 15 - (2)(3)
1638, Avg. 3 - (3)
1641, Nov, 12 - (3)
1723, Oct. 31 - (3)
1757, June 30 - (2)
1761, Cct. 24 = (3)
1770, Oct, 19-20 & (3)

(Footnotes are at end of Table)

A-3

Remarks

Great tidal surge along
coast of BR,I, Records

do not indicate effect

on Conn, coast

Historical account ine-
dicates greatest tidal.
flooding ever experienced
along Mass..and R,I, coast,
Records do not indicate
effect on Conn, coast,

A grealt tide .along the
coast of Mass, Records
do not indicate effect on
Conn, Coast.

Very high tides in R.I.;
considerable damage,
Records de not indicate
effect on Conn. coast.

Atlantic coast hurricane,
Florida to Boston, Mass.
Records do not indicate
effect on Conn, coast, -

Very high tides in Warra-

gansett Bay, R.I, [amage
from wind and water,
Records do not indicate
effect on Conn, Coast,

A violent storm; immense
loss of 1life and property
along the coast, Report of
bost damage at New London,
Conn,



TABLE A-1 (contimed)
HISTORICAL HURRTICANES
CONNECTIGUT COAST

Date of (1) Source
Hurricane Gategogx _ of Data Remarks
1773, Aug, 19 ¢ (2)(3) Pagsed near Boston,

Mass, "Abundant
showers™ in Conn,

1787, Sept. 19 B (3) Reports of damage
' at Stamford and
Forwalk, Conn,

1788, Aug, 19 B (2) Affected western
New England much
wind and rain damage
in Conn, and western
Mass,

1804, Sept, 3-9 c (2) Severe storm; passed
' over.Cape Cod, trave
elling northeast, No

account of damage in

| Conn,
1804, Oct. 9=10 B - (2)(3) Reports of wind and
, ' rain damage.
1815, Sept. 22-23 A (2)(3)(5) Severe damage along

Comn, coast from
tidal flooding.
Tide 1 ft. higher than
1938 and 2 ft, higher
than 1954 at Pawca-
tuck, Conn,

1821, Sept. 2-3 A (2)(3) Wind damage to boats
. and homes, Tidal flood

damzge at New London
Conn, '

Al



Date of
Hurricane

1629, July 2k
1841, Oct, h

1866, Oct. 29-30

1869, Sept, 8

1877, Oct, §

1878, Oet, 23

1879, Aug, 18

1889, Sept, 10

Category
c

(1)

TABLE A-1 (contirmed)
HISTORICAL HURRICANES
CONNECTICUT COAST

Source
of Data

(2)(3)

(2)(3)

(2)(3)

2)(3)

(2)(3)

(2)(3)

(2)(3)

(2)

(2)(3)

A5

Remarks

Reported to have been
felt in Boston, Msass,
No accounts of damage
in Conn,

Violent winds and
heavy rain; reports
of wind damage at
Hartford, Conn,

Severe. in southern
states; passed over
New England, near
Boston, Described as
"an old fashioned raine
storm, "

Reports of wind damage,

Tidel flooding at Mystie,
Conn,

Path was south of Long
Island and Nantucket,
No. accounts of damage
in Conn,

Reports of wind damage
and very high tides
along Conn. coast,

?nssed'over Cape Cod,
Damage from wind and
rain along Conn. coast

Streets in Stamford
flooded by heavy rain,
Very high tide at Green-
wich Conn, Minor damege
due to waves at Mystic,



Date of
Hurricane

1893, Aug. 23-24

1893, Aug, 29
1896, Sept., 9~10
1901, Sept, 12

1902, June 11-20
1902, June 29

1903, Sept. 16

TABLE A-1 {Continued)
HISTORTCAL HURRICANES
CONNECTICUT COAST

(1) ' Source
Category of Data
A (2)(3)
A (3)
B (2)(3)
c (2)(h)
C (2)(3)(W)
c (2)
c (2)(3)(L)
A {2)(3)

A6

Remarks

Wind, rain, and high tide
caused damage along Conn,
coast,

Reports of damag-e‘ from wind
and tide along Conn, coast,

Strong-winds and heavy rains
along Conn. coast,

Passed sonth and east of
Cape Cod,

Path crossed Buzzards Bay
and Cape Cod,moving north=-
east, Strong winds over
L.I. Sound,

Center passed over Conn,
and southern R.I, travel-
ing southeast; no account
of damage,

Path south of Long Island
and Nantucket, moving east,
Heavy rain and high wind
at New Haven, Conn. but

no accounts of any damapge
along the Conn, coast,

Storm crossed northeastern
Pa,, moving northwest,
High winds and high water
along Conn, coast,



Dzte of
Hurricane

1504, Sept. 15

190’4’ NO\T. 9"lh
1911, Aug, 29-30
1612, Sept, 11-23

1916, July 21

1920, Oct, 1

1923, Oct, 1419

o

<

-

TABLE A.l {contirmed)
HISTORTCAL HURRICANES

CONNECTICUT GOAST

-Source of

Data
(2)(3)

(2)()

(2)

(2)

(2}(k)

(2)(3)(b)

(2) (k)

A-7

_Bemarks_

Center passed over north-
eastern Conn., moving
northeast, Reports of
rain and wind damage and
heavy surf,

Passed south of Nantucket,
moving northeast,
Reports of wind damage,

Passed south of Cape Cod.
No. accounts of damage in
Connecticut,

Followed easterly path
acrogs southern New Eng-
land, '

Passed over Providence,
R,I., heading northeast.
Reports of wind and rain
damzge in Connecticut,

Storm passed just west
of New York, heading
north, Reports of damage
fyrom high tides along
Conn, coast,

Passed near Boston, move
ing northwest. Storm of
glight energy.,



Date of
Hurricane

192k,
1929,
1933,
1933,
193L,
‘ 193&,
1936,

1938,

Aug, 26
Oct. 3

Aug, 232k
Sept. 10-16

June }-21.

Sept. 9

Sept, 19

Sept, 21

TARLE A-1 (continued)
HISTORICAL HURRIGANES
CONNEGTICUT COAST

(1)  Source

Category

B (2)(3)
A (@MW)
A (2)(3) (1)
¢ (2)(3)
¢ (2)

B (2)(k)
B (2)(3) ()
A (2)(3)(h)

A8

Qf Data

| Remarks

Crossed east tip of
Cape Cod, moving northe
east, Some damage from
strong winds,

Moved northeast, passing
over eastern New York
and gorthwestern Ver-
mont, High tides caused
damage along Connecticut
coast.,

Driving rain and high
tides along Conn. coast.,

Pasged south of Cape Cod,
moving northeast, No
reports of damage in
Conn,

Travelled overland from
Louisiana; crossed Long
Island and Cape Cod,
moving northeast,

Crossed Long Island and
central Conn, moving
north, Wind damage
slong Conn, coast,

" Passed south of Naﬁ-

tucket heading northe-
east, Wind damage
along Conn, coast,

Most damaging storm to
strike southern New England,
Tidal-flooding along entire
Conn, coast. '9-foot surge
at New London,



’/
/
S

TABLE A-1 (contimied)
HISTORICAL HURRICANES
CONVECTICUT COAST

Date of 1) Source
Hurricane Category of Data Remarks

19k0, Sept. 2-3 c (2) Passed south of Nan-
tucket, heading north-
east, No accounts of
damage in Conn,

1940, Sept 11-18 c (2)(L) Followed northeasterly
: path east of Cape Cod,
No accounts of damage,

1943, Oct, 17 c (2) (L) Passed east of Cape
Cod, moving due north,
' No accounts of damage,

19L), Avg, 3-h c (2) (k) Moved northeasterly
along path south of
Long Island and
Nantucket, No accounts
of damage,

19LL, Sept, 14-15+ A (2)(3) Center passed over
Providence, R.I, and
south of Boston, Mass,
Tidal-flooding along
entire Conn, coast;
6.2 feet,msl New
London,

194k, Oct, 21 c (2)(L) Path crossed over
Nantucket and eesterly
tip of Cape Cod, Ne
accounts o f damage,

1945, June 26 c (2)(L) Followed northeasterly
: path from Florids to
Nova Scotis, pazcing
south of Nantuecket,

A-9



Date of
Hurricane

1945, Sept, 19

1949, Augz. 29

1950, Aug, 20
1950, Sept, 11

1952; Sept, 1
("Able")

1953 Y Aug- 15
("Barbara®)

193, Sept. 7
- ("Carol™)

Category

TABLE A-l (contimed)
HISTORICAL HURRICANES
CONNECTICUT COAST

(1)  Source
of Data

¢ (2)(L)

c (2)(3)(W)

c (2)(h)

c (2)(3)
c (2)

¢ (2) (k)
¢ (2)

A-10

Remarks

Overland from Florlda;
passed just west of
New York, moving
northeuast,

Travelled overland
from northern Florids,
crossed center of
Maine, High winds at
Greenwich, Conn,

Passed south of MNane
tucket, heading gener-
ally northeast, Heavy
rain at Creenwich, Conn,

Pasged south and east
of Nantucket, then
headed east., No reports
of damsge in Conn,

Followed northeasterly
track, approximately
over New York, Heavy
rain and high wind at
Greenwich, Conn,

Followed path south
of Long Island and
Nantucket,

Passed east of Cape
Cod heading generally
north,



TABIE A-l (continued)

HISTORICAL HURRICANES

CONNECTICUT COAST

Yand,

- Painfall but no damsge.

.. ported damagé.
. then northeast after passing inland of
- Cape Hatieras,

_Remarks

_Seéoﬁd'mbst‘damaging‘storm to hitm;

Conn. cbast. OCrossed east end of' .
Long Island moving north; 8. 9 feet,
Mm.S. 1. at New London. = -

Passed over Cape Cod, heading north-
east.,  High seas, minor damage from
wind,

Hoderate 4o héavy rains in New Eng-.
Peak gusts reached gale and
whole gale.forece,

Caused scare in New England and heary
Storm passed -
southwest of Vashington, D. C,

Passed just south of Long Island and
about over Nantucket. Brought record
rainfall to many areas of Comn.; heavy
Flood damage in river valleys; no im-

- portant tidal-flood damage along coast.

Causéd scare in New England but no re-
‘Storm turned east and

Gansed scare in New England but no
éamage.” South of Nantucket Island the

:';fstonm turned ‘east and then northeasterly.

Date of (1), Source
Hurricane Category of Data
1954, Aug 31 A (2)(3) (W)

("Carol™)
1954, Sept 11 :

("Edna") B (2¥(3)
1954, Oct.5-16

("Hazel“) B .‘(h)
1955, Aug. 5 .

("Connie™) c (33
1955, Aug. 18-

(*Diane™) - B (2)(3)
1955, Sept. 11 o -f'i :

("Ione®) c ' | (3)(h)
1558, Aug 25 o " ‘sl.ciﬁi?i_”

Coiy o OW

- NOTES

(1" The following assigned categories pertaln to the. effect of a hurricane

on the coast of Comnecticut. -
Az Caused severe tidal flooding.

B; Caused damage from wind and rainfall
(usually accompanied by high seas and moderate tidal flooding).

C:  Threatened the area.
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Notes.{cont),

{2) "?ur;éganes = Their Nature. and Histor&," by I.R, Tannehill

(3) Local newspaper éccounts,'histories, ete,
(4) Material furnished by U,S, Weather Buresu,
(5) Informetion furnished at public hearing at Pawcatuck, Conn,

 TABLE A-2

SUMMARY OF OTHER NOTABLE STORMS THAT CAUSED HIGH TIDES
ALONG THE CONNECTICUT COAST

Date of Storm | Remarks
1639, March 16 | _ "+ "MThere was so0 violent a wind ét éouihr

goutheast and south as the like
was not. since we came into this
land, It began in the evening," -
and increased till midnight., '
It overturned some new strong
honses; . ., ., It tare down

fenceg - pecrle ran out of the
houses in the night, , . .

There came such a.rain withal,

as raised the waters at Connec-
ticut 20 feet above their .
neadows, etc, (Winthrop's Jours
ngl "History of New England,
1630-16L9", }

1767, Jan, 12 , o - "A preat variety of articles
S <.+ have been found on the north
side of Long Island supposed
to have drifted from this
colony (New London), in the
. late pgreat freshet, among
which are boats, timber, .
parts of houses, stacks or hay, -
etc,” (The Massachusetts Gazette
and Boston Weekly News-Letter,)

A-12
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Date of Storm

1767, Dec, 1k

1771, Feb, 9

TABLE A-2 (continued)

SUMMARY OF OTHER NOTABLE STORMS THAT CAUSED HIGH TIDES
ALONG THE COMNECTICUT COAST

Remarks

"From the southward we heary,
that the gales ,;, . did .
considerable demfge to. the
wharves. and shipping at New-
port, Stonington, New London,
ete, The tides rose higher
than had been known for many
years in those places, . »
Eleven sail bound up the
sound were drove ashore at
Stonington ., , . It is said,
the wind, which was at west-
gsouthwest was the most
violent ever known along
that coast,” (The Massachu~
setts Gazette and Boston
Weekly News-Letter, No, 3351,)

®Lagt Saturday morning came on
a storm of snow and hail, which
soon changed to rain, and the
wind varying to the southeast
brought into the harbor (¥ew
Haven) the fullest tide ever
known, which ebbed and flowed
two. or three feet in a few
minmutes; and at the time it
was expeclted to be low water,
the tide was above high water
mark, Great quantities of
lumber were floated from the
wharves, and a great deal

of sugar, salt, etc, destroyed.
A Brig and two sloops were
drove ashore in the harbor®,
(The Massachusetts Gazette

and Boston Weekly News-
Letter, No. 3813,



TABLE A-2 (continued)

SUMMARY OF OTHER NOTABLE STCRMS THAT CAUSED HIGH TIDES
ALONG THE CONNECTICUT COAST

Date of Storm @ Remarks

1869, Oct. 3 , "A fearful gale prevalled
: ' 2ll yesterday along the

Atlantie border and even
carried its disasterous
effects far into the in.
terior. The rain fell in
torrents, and great damages
by floods are reported from
every quarter,?
(Norwich Morning Bulletin,)

1895, Feb 7 "uring the gale and high tide
' ' here (Stonington) Friday . . .

The water flooded the engine
room of the Atwood Machine
Company, This is something
that was never known to
happen before, The damage
at Eastern Point is more
extensive than was first
thought, People at the
Point say they never before
experienced smch gales and
such tremendous seas. The
wharves will all have to be
repaired, Some of the dwell-
ing houses too present a
very bedrabbled appearance "
(The Day, New London, Comn,)

1896, Feb, 9-10 "The worst northeast storm of
the season ., . . has raged
here (New London) all day,
The surf is higher than it
has been gince the spring
storms , ., , The rainfall
from its commencement Thurs-
day up to 3:00 today (Friday)
amounted to 5,16 inches and
at that time was fglling at

Alh



Date of Storm

19542,
19h2,
194k,
1007,
1950,
1951,
1953,

1956,

March 3

Dec, 2

Nov, 30

Nov, 12

Nov, 25

Nov, 3

Nov, 7

Mar, 16

TABLE A-2 {contirmed)

SUMMARY OF OTHER NOTABLE STORMS THAT CAUSED HIGH TIDES

ALONG THE CONNECTICUT COAST

Remarks

the rate of three fourths of

an inch an hoor , .., The

usual channels towaras the river
in a1l parts of the city have
been overtaxed causing the _
water to set back and overflow -
the roads, meadows, yards, etc,
and converting many of the
cellars into lakes. From Bloom-
ingdale back for a long dise

tance the

country is flooded

and the rozds. covered with water
to a depth of a foot in many

places,®

(The Day, New London, Connecticut)

Tide rose
gsea level

Tide rose
gea level

Tide rose
gea level

Tide rose
sea level

Tide rose
sea level

Tide rose
sea level

Tide rose
sea level

* Tides reminiscent of those during
all hurricanes ran asbnormally high

to L},7 feet above mean
at New London, Conn,

to L.hi feet above mean
at New London, Conn,

to h.6 feet above mean
at Yew London, Conn,

to L,9 feet above mean
at New London, Conn,

to 6,7 feet above mean
at New London, Conn,

to 4.3 feet above mean
at New London, Conn,

to 5,9 feet above mean
at New London, Conn,

at Jupiter Point and Groton Long
Point"*. (The Day, New London.).
The tide at New London rose to
4.5 feet above msl,
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A-3, DESCRIPTIONS

Brief descriptions of type "A" and "B" hurricanes experienced along
the Connecticut coast, as reported in newspaper accounts, or obtained
from other records, are given below, Also included are descriptions of
six hurricanes {Category "A") that are reported to have struck Rhode Island
and Massachusetts and which are believed to have affected Connecticut but
for which no records have been found regarding their effect on the Cormec-
ticut coast, .

a, 15 August 1635, From: "Of Plymouth Plantation, 1620-1647,"
by William Bradford.,

"This year the 1l or 15 of August (being Saturday) was
such a mighty storm of wind and rain, as none living in these
parts either English or Indian, ever saw, being like (for the
time it contimued) to those Hauricanes and Tuffons that writers
make mention of in the Indies, It began in the morning, a little
before day, and grew not by degrees, but came with viclence in
the beginning to the great amazement of many, It blew down
sundry 211 houses, and uncovered others; divers vessels were
lost at sea, and more in danger, It caused the sea to swell
(to southward of this place) about 20 feet, right up and dowm,
and made many of the Indians to climb into trees for their .
safety; it took off the board roof of a house which belonged
to this plantation at Manamet, and floated it to another place,
the posts still standing in the ground; and if it had con-
tinued long without the shifting of the wind, it is like it
would have drowned some part of the country, It blew down
many hundred thousands of trees, turning up the stronger by
the roots, and breaking the higher pine trees off in the
middle, and the tall young oaks and walnut trees of good big-~

- ness were wound like a withe, very strange and fearful to
behold, It began in the sovtheast and parted toward the
south and east, and veered sundry ways; but the greatest
force of it here was from the former quarters. 4t contin-
ued not (in the extreme) above 5. or 6 hours, but the violence
began to abate., The signs and marks of it will remain this
100 years in these parts where it was sorest. The moon
suffered a great eclipse in the second night after it,"

From: "The History of New England from 1630 to 1649," by
John Winthrop, ' : o

" ... This tempest was not so far as Cape Sable, but
to the south more violent, and made a double tide all that
coast ,e0e :
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"The tlde rose at Nayragansett fourteen feet higher than
ordinary and drmed 8 Indians fiying from their wigwams."

be 34 st 1638 From: "The Histery of New Englamd from 1630
to 16lom, nthrop, ' '

"In the might was a very great tempest or hiracano at
Southwest which drave a ship oa ground at Charlestown, and
brake down the windmill thers, and did much other damage.

It flewed twice in 6 hours, and about Narragansett it raised
the tide 1L to 15 feet above the ordimary spring tides, up-
right."

¢, 12 November 1641, Frem: "The History ef New Emgland from
1630 Te 18L9¥, by Jokm Wimthrep.

"A great tempest ¢f wind and rain from the seutheast all
the night, as fierce as an hurricane, It continued very
violent at Northwest all the day after. Divers boats and one
bark were cast away in the harbor, but (which was a wonder to
all) m dwelling house blown down, mor ary persen killed; and
the day after it came to southeasi again, and continued 211
the night with ruch wind and rain; and thereupem (it being
about the nmew moom) followed the highest tide which we had
‘seen since our arrival here.,"

d. - 30 Octeber 1723, Frem: "Phe Beston News-Letter, Neo., 1033.
Thursday November 27 to ’I'lmrsday November lh,' 1723.™

“Rhode Island, November | P

", ...On Wednesday last we had here a very great Scutheast
storm of wind amd rain, and 2 very high tide, a foot higher than
ever was kvewn before, which kas brekem and carried away several
of eur wharves, amd drove some vessels ashore from their amchors,
and has dene considerable damage im warehouses and cellars, to
dry goods and other merchandise; the less is cemputed to soeme
thousand pourds,®

e. 2l Octeber 1761, From: "Tke Bostew News-Ietter No., 2991. Thurs-
day, Jctober 29, L761.® : ‘

"There was a hard gale of wind which brought the highest
tide imto the harber of Yrevidence in Rhode Island that hath
been known in the memoery ef man, and carried away the great
or Weybosset Bridge. Five er six vessels were drove eshore
and greatly damaged, and it being high water there, it got inte
the steres and celliars and damaged sugars, etc. to the ameunt
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of 12 or 15000 pounds thedr currency. On both roads East and
West, so far as we have heard, the roofs of houses, tops of -
bams and fences, have been blmm down, and it is said thousands
of trees have been torn up by the roots by the violence of the
above storm, and we fear we shall hear melancholy accounts of
damage done at sea," _

From: "™Memoirs of Rhode Island 1636-1783“ s by Henry Bull,

"From the Newport Mercury of October 27, 1761 - On Friday last
came on a terrible gtorm from the Northeast, which continued
increasing with a very heavy rain, and did not abate till after
2 in the morning, The violerice of the wind broke off part of
the steeple of the Trinity Church, Several persons sustained
congiderable loss in their sugar, salt, etc, by the prodigious

- rise of tide, which flowed into their stores and cellars, Many

- of the ships in the harbor were driven ashore from the wharves
and their moorings, but without any considerable damage except
to two ships, Sad havoc has been made with the lumber and
wood on the wharves, great quantities of fence blown down
and mumbers of trees torn up bty the roots, Yeople hardly
thought themselves safe in their own houses, for a more vioclent
storm has scarce ever been known here,"

£, 19-20 October 1770, (Type "A") ®Higtory of the State of Rhode Island",
by Samuel Greene Ernold '

“A violent. stt;rm sgain blew down a part of.-th,e spire of
Trinity Church at Newport and caused an immense loss of life and
property. along the coast, Newport suffered very severely in thisg

. gale, " , . :

From: The Connecticut Journal', November 21, 1770,
"New London, Oct, 26

"On Friday Night and part of the next day we had a -

very severe Storm of Wind and Rain from the N,E, by which

. two Vessels were drove ashore in this Harbor but received
1little or no damage,”

go 19 September 1787. (Type "B"), From the d::.ary of William Wheeler
in "BIack Rock, Seaport of Old Fairfield, Comnecticut 1699-1870,"

"Line storm, 4 mill at Stamford carried off whole and
Norwalk bridge floted,"
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h, 19 August 1788, (Type "B") From the diary of William Wheeler
in "Biack Rock, Seaport of 0ld Fairfield Connecticut 1699-1870."

,“The hardest gale that has been for many years -=-
at 1 o’clock a Sloop and Schooner went on shore---,
The Gale reached 100 miles up country, in some places
shifting from SE to NW & twisting of trees ¢ inches
in dismeter--it moved Carson's house sbout 6 feet,®

From: "The New-Haven Gazette and the Connecticut Magazine,™
Thursday, August 21, 1788,

"Hew Baven,

"Last Tuesday morning came on a vielent gale of
wind from the South, which at about one o'clock, P.M,
veered to 5.3,W. and blew a perfect hurricane,

"Several vessels were driven ashore and very
material damage is done to the long Wharf---We expect
to hear of much damage done at sea and in the harbours
on our coast,.."

From: "“The Connecticut Courant and Wbekly'Intelligence,“
Monday, August 25, 1788,

"New Haven, Aug, 20,

#Yesterday we had a violent gale of wind, the
height of which was from the S,E, about one o'clock,
Though the tide was not full as has been frequent in
easterly storms, considerable damage was done to the
Long-Wharf by the violence of the waves and several
vessels parted their masts, but the shipping received
no material damage, The Indian corn is much injured
and the trees stripped of their fruit and some apple
trees blown down,"

i, 9-10 Octaber 180L, (Type "B")° From: "The Connecticut
Courant,” ~{October 17).

"The partial and summary accounts which have been
received from the neighboring towns, though they afford
no particulars of the effects of the late gale, sufficien-
tly evinee the widespread destruction which has been
experienced by it, In 211 most every direction the
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fruit and other trees have been generally blown down,
the fences destroyed and much damage done by the heavy
rain, which fell during the storm,"

Jo 22423 September 1815, {Type "A"), From: "Connecticut
Herald,"™ (New Haven) September 26,

"The storm, -- On  Friday night and Saturday
morning last a severe storm of wind and rain was exper-
ienced in this vicinity,..The most material injury sus-
tained here was to Long Wharf, which was entirely in-
undated by the highest tide known for a great number of
years, Everything movable on the wharf wag swept away,
The water in some of the stores was nearly two feel deep,
but no great loss of property tock place except in a
quantity of rum which was swept from the wharf, several
hogshead of which have not yet been recovered,.."

From: "The Connecticut Courant," October k,
"Byridgeport, Sept, 27.

"The late Storm which commenced on Thursday last con-
tinued with increasing violence until 11 o'clock on
Saturday morning, The wind during the whole time blew .
a severe gale accompanied with rain from the N,E, and
had so much increased the waters in the Sound that the
tide, which in ordinary weather would have been full

at 2 O'clock and Ll mimutes, attained its greatest
height a2t 12 o'clock 30 minutes, and was then near six
feet above common flood tides; and had it not fortunately
happened that the wind some hours before the tide was
at full veered round to the N,W, it must have risen
to an alarming height, The oldest inhabitants do not
remember so high a tide by nearly one foot, The water
through the whole length of Water Street was of suffic-
ient depth for the largest long boat to pass loaded
with passengers, Considerable damage has been sus-
tained in the stores along the shore by the destruction
of salt, grain and other bulky articles that could not
speedily be removed.
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From: "Norwich Courier®, September 27, 1815,
. "Norwich, .
. 6 & o o

"The damage done in this town and neighborhood
by the violence of the wind and the extracordinary rise
of the tide, is great beyond precedent. Scarcely a
store on the wharves has escaped injury - some of them
have beer entirely swept away - and goods to a con-

siderable amount damaged or destroyed. The water on
the wharves and the Lower Street was )i feet higher

than can be remembered on any former occasion ., « - o
The watsr beat over the wharf bridge with incredible
force, Its depth there was at least 6 feet; and

such was the fury from the action of the wind, that

the market and a store adjoining were carried awsy,
Immense numbers of trees, of every description, were
levelled to the earth - As also fences in all direction,

ANEW LONDON,

"The effects of the gale within New London we
understand were very much more severe than at this
place, The wharves were ruined, and the shipping
has suffered dreadfully, Many of the buildings on
Beach Street are swept away - others unroofed - snd
fences and trees blown down in every direction,"

*STONINGTON .

"The tempest rages with extreme violence, A
number of vessels bound to the eastward had put in
here for a harbor, every one of which was driven on
shore," '

k., 2-3 September 1821,(Type “A") From-"Connectlcu't Herald,"
(New Haven), Tuesday, September 11,

"We were visited in the evening of the 3d inst. by
a toronado almost uwnexampled in this latitude, The gale
commenced at S,E, about 6 ofclock but was most violent from
"~ 8=10, the wind then varying from S,5.E. to S ,W,--nearly all
the vessels in the harbor were driven by the force of the
storm, and are more or less damaged,.., Fortunately at the
height of the gale, it wgs time of low water; otherwise,
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1.
Tuesday,

damage to shipping, wharves, stores &c, must have been
incalculable,,,The rafters and gable end of a brock store
on the wharf,,.were blown down,,.part of the reof of

Mr, Thomas Hunt's dwelling in Water St. was torn off,...
scarcely a street was exempted from fallen chimnies and
fences, Several trees were upturned by the roots,..

the leaves of most of which remain are changed to a sine-
gular dark biowm hue,

"Part of the first bridge on the pier was carried
away by the driving of a sloop, who struck upon her stem,

. OPMAE B;‘idgeport, several buildings were blown down
or unroofed, . Almost all the vessels in port were driven
ashore, but without much injury,

* % %
"New London, September 5,

"Severe Gale, -~On Monday night last we experienced
a severe gale from the South-East, It commenced about
7 in the evening, and lasted until midnight. The tide
rose several feet sbove its ordinary level and some damage
was done to our wharves and boats,.."

From: "Black Rock, Seaport of 0ld Fairfield, Connec=-
ticut, 1699-1870,"

"A tremendous gale of wind E & SE from 6§ to 11 in the
evening passed over this place~-torn down many,..trees...
every vessel went ashore in this harbor--a sloop dismasted
in the sound and the lighthouse laid flat. The hardest
gale ever remembered,

"The lééves of the trees as in 1788 are turned browm,.
small 1imbs of trees blew thirty rods--there was a continual
roaring like thunder,,.”

), October 18!11 (Type "B"). From: ‘Hartford Daily Courant,®

October

“Severe Storm--We have been visited by a most remarke-
able stormw-the 1ike of which, so early in the season,
on account of its severeity and contimiance, iz not remem-
bered by our oldest inhabitants, On Saturday night it
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commenced raining, the wind from the northeast, and eon-
tinued without intermission, intermingled a part of the
time with snow and accompanied by wind until sometime
yesterday afternoon, During a part of Sunday night, the
wind blew a perfect hurricane, and the rain came down in
torrents, , Many valuable fruit and ornamental trees have
been prostrated or stripped of their limbs.,, as the storm
undoubtedly extended along the coast, we may expect to hear
of damage from that quarter,m

m, 29-30 October 1866, (Type "Bt), Froms "Hartford Daily
Courant," October 31,

. "One of the hardest storms of the season prevailed on
Monday and continued through yesterday, 7Tt was a regular
southeaster--one of those violent storms that often haunt
us at this season of the year--The wind prostrated the lines
between New Haven and New York and at other places east and
south, The steamer Granite State left New York at the usual
hour on Monday and met with rough weather on the Sound,,."

n, 8 September 1869° (Type "A"), From: "Norwich Morning
Bulletin,¥ September 12, 1869,

"Storm (at Mystic, Conn,) worst since 1815, Came at
low water and the tide, though rising higher than it has
for 2 or 3 years, did less damage than it otherwise would
have done., Had it occurred at highwater, the bridge and a
large part of Mystic would have been submerged, The tide
rose at the rate of an inch a minute, walling up a foot
high where it struck the spiles at the bridge,"

0, 23 October 1878, (Type "A"), From: "The Daily Standard",
Brldgeport, October 23,1878,

"A section of the fence,,.opposite the depot blew down
this morning,

"A portion. of the bulletin board corner High and Main
Streets blaw down this morning, Limbs were broken off the
~ trees in all sections of the city,

"The storm last night and this morning drove a number

~of small boats ashore below the Naugatuck dock and their owners
turned out and dragged them beyond reach of the waves,,.
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"the sea held high carnival at Sea Side Park this
morning, and a wilderness of rolling white caps and tem-
pest of dashing spray bore witness to the disturbed mood
of the waters, angered by the howling winds,,,"

From: "Greenwich Observer," Ootober 24, 1878,

", essThe storm yesterday was very severe and the
shipping in our harbor was roughly tossed, The tide rose
to a remarkable degree,,."

From: "The Daily Standard," Bridgeport, October 2li, 1878,

"New Havert, Oct, 23d,--The steamer John Bramhall,
Captain Pollard, from this city, ashore on Little Cull Island,
has gone to pieces in the gale,"

s 18 August 1879, (Type "B"), From: "Stamford Herald,"”
(Weekly) August 20,

"ew-From a test made at Waterside the rainfall during
the late storm was found to be 8 inches. On Monday from 7 a.m. to
7 p.m. a little over L inches fell,

. "A more soaking continuous and persistent rainstorm
we have seldom experienced in August.,,. corn has suffered
under the infliction of so much rain and wind..."

q, 10 September 1889, (Type "A"), From: "The Greenwich News, "
Friday, September 13,

"The furious northeaster which has been raging along
the Atlantic Coast for the past few days is one of the
severest storms known in this vicinity for years, and one
of the most destructive to property., Ever since Tuesday
when the storm redched here from the Atlantic, it has blown
a gale, mostly from the northeast, accompanied nearly all
of the time by rain.

"The greatest force of the storm has been felt along
the coastline,,.small craft along the shore have suffered
severcly...

"Greenwich has suffered comparatively little from the
storm, A few tress have been blown down and the roads have
been damaged.more.or less, but beyond this there was scarcely
any damage done. On Tuesday there was a very high tide in
the harbor and.at one time part of the steamboat dock was
under water.,.the only loss reported along the shore are one
or two row boats," ‘

' # 3
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August 2,

"The schooner Annie Jacobs from New Haven,,.was
beached on Mansuring Island during the storm Tuesday
night,*

From: "The Westerly Narragansett Weekly", September 19,

"The high surf last week drew crowds of sight-seers
to Wateh Hill from Westerly, Stonington and Mystic, It
was a grand sight to see the big waves come rolling in,
until apparently they were about teo swamp the lamd., Not
mich damage was done except the destruction of the Penin-
sula house , . » . o "

23-2L August 1893, {Type "A®) From: "Stamford Advocate,"

. "0ne of the most severe storms of wind and rain ever
experienced in this locality started last night and con-
tinned increasing in force until this forenoon, The evide
ence of its severeity were to be seen on every hand ., .
streets washed out and flooded, buildings damaged , . .

.“.. . o Every boat in the harbor was adrift . .

- The tide rose higher than has evéer krown for some time,

Register,"

All the streets.in the. viclnlty of Waterside were impass-
able, the water. coming up over the neadows to the foot of
Atlantic Street . , . :

"The scene in the lower harbor at high tide this
morning was a wild one , , . On.the whole the craft in the
lower harbor. escaped. well, much better probably than they
would have done had a gale of equal.force come in from the
southﬂest " .

29 Aupust 1893, (Type "A") From: "The Columbian Weekly
ew Haven), Thursday, Aungust 31, :

"Early this morning the wind blew 50 miles an hour,
breaking all previous records , , ., Late last night the
barometer recorded 29,98, but it was only 29,38 early
this morning . .
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September

®The waves swept in with terrible fury all along Savin
Rock shore. They had full play at the docks made of logs and
boards and stone. When the tide was high, about 8 o'clock, the
water came up over Beach Street and threatened to enter the
handsome shore cottages thgt front the harbor from Skeele's
pavilion to Q'Connell's hotel on the Rock . . » mud from the
street was picked up by the spray and spattered on the windows.

"The waves leaped into the air 20 or 30 feet at a time . .

"The WavVes WBre . o o tumbling upon the street in front of
the Surf House and were making their way into the ground floor
of the hotel. The tide was at its height and soon after began
to recede; with the falling of the tide the danger that threat-
ened the house in being overflowed with a part of Long Island
Sound subsided . . . The dock or wharf front of logs and boards
wgs partially demolished. Mr. Cox's damage will be at least
$500,00. ..

"But the stormts destructive power was felt in dead earnest
at Stewart's pavilion and thereabouts in front of Sea View
hotel. The Sound took one bite out of the solid earth in Front
of Stewart's that was 75 feet long and 10 and 20 feet wide in
some places...

"The wind waé tearing over Savin Rock at a 60-mile gait.®
From: ®The Westerly Narragensett Weekly," August 31.

"Mystic.

fThe storm did considerable damage. The schooner ., . .
broke loose from her bow fastening, drifted out lengthwise of
the river, making a blockade.  Telephone and telegraph lines
are down. Numerous washouts occurred on railroad lines (in
the area arcund Mystic)."

9~10 September 1896. (Type "Bt) From: "Greemwich Graphic,*
25,

"Between five and six 6'clock on Saturday night it rained

- and blew in a way that caused many people to be frightened.

It was the most severe storm we have had this summer... From
William St. to Putnam Ave. it was impassable after the stomm.
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The wind twisted the great trees and broke them as
though they were pipe stems,,.The rain came down al-
most ir torrents and on Greenwich Avermme the water
flowed in the putiers like the stream from a large
brook."

From: "The Day", Thursday, September 1o0.
"Groton,

"There is no doubt but what the wind could have
blown harder than it did Wednesday might, but there is
no one heresbouts but what is satisfied it blowed hard
enough, The twigs and branches of the trees that strew
the gtreets this morning was evidence of its destructive
power. No greater’ damage outside of the breaking of
trees was reported.”

u, 16 September 1903, (Type ”A“) From: "The Bridgeportd
Daihy " Standard,! September 17,

"Very strong winds and rain unroofed houses,
felled or uprooted trees,

", ,.a.casual survey of the damage along the water-
front. shows that it will run into.the thousands,..

#At the Bridgeport Yacht Club in the Black Rock
harbor there was damage galore, and but for the active
work of the yachismen there would have been several fine
yachts totally wrecked

"Although the waves were very high the water did
comparatively little damage..,.no water ever reached the
roadway. although. everybody was completely drenched with
the. spray whichk rose. in a long coptinuous, heavy white
cloud. the whole length of the sea wall," ,

anm:.“The.Wésterly Daily Sun", September 17.
"New Haven - '

"Southwest Connecticnt came within the radius of
the storm which swept up the Atlantic coast and the fury
of the.elements. did. greater damage than any disturbance
of a like character in the month of September for a great
many years, Trees were ripped up, telephone and telegraph
wires were torn down ., . ., At many places small craft were
dashed. to pileces on the shore, Crop damage was severe,"
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" From: "The Daily Advocate,” Stamford, September 16,

#The storm which is raging all over this section
struck Stamford with a vengeance at noon today and
inside of an hour it had shaped itself into what old-
timers say, is the swiftest easterly storm experienced
for twenty years or more,.. '

"On the east shore of Shippan, the storm was felt
with great severity, and the same is true of Sound Beach
where there are a wumber of summer cottages near the
ghore, '

"The wind blew great guns,,.rain fell in veritable
sheeta, On exposed corners this was particularly noticee
able, the pavements béing under a constant wash of water,..
The wind came from the east and blew at from 75 to 80 miles
an hour," _

¥, 15 September 190k, (Type "B"}, From: "New Haven Evening
Register, September 15,

"At one time early this morning, shortly after mid-
night. the wind being then at the sputhwest, blew at the
rate of 40 miles an hour,,,,During the entire progress
of. the storm in New Haven 3,96 inches of rain fell.,..

At Casey Beach,. during. the. early part of the storm, the
shore was heavily lashed by angry waves and for a time it
seemed. as. though some of the lighter' of the houses would
be thrown from their foundations., Then the wind ghifted
and -‘blew offshore and the water smoothened.,.Trees were
uprooted and oyster beds damaged by the winds,,.”.

¥. 9-1 November 190k, (Type "B") From: “New Haven
Evening Register,” November 1,

"Here in New Haven the wind in yesterday's gale
blew as high ag 50 miles ah hour, Many telephone and
telegram wires were prostrated amd there was some light
wreckage -about the harbor,,."

X. 1 October 1920. (Type "A®). From: %“The Daily Advocate, "
Stamford, October 1. ' ‘

"The wind attained a velocity of 60 miles an hour,
and it roared along the ghorefront in an alarming
manner, but did »o great actual damage there, It veered
from south by east, late in the afternoon to a more

A-28



goutherly direction as the night wore on, Its
greatest velocity was attained about midnight., That
was sufficient to rock some houses on their foundations,

"Boats were torn from their moorings and trees
were blown down,® .

*FOF #

"Norwalk, Oct, 1, ==Last night's storm here was
the worst in years, doing damage along the Sound
shore, The tide reached a record height at 1 a.m.,
the water covering the roads arnd wrecking a mumber of
cottages at Belle Island ...12 small boats were care
ried zshore and wrecked...and mach damage done by the
wind, "

#®New Haven, Oct, 1, Thousands of dollars of dame
age. was done along the Sound shore last night by one of
the worst storms in several yearg., Driven by a gale
which exceeded L0 miles from the southeast and accom-
panied by a high .tide, The waves rolled mountain high
againgt the beach during the night, the tide reaching
a record height sbout midnight, Many boats were washed
ashore, cottages, piers and breakwaters being partially
wrecked,

"At the Weather Bureau this morning it was stated
that the wind reached a velocity of L2 miles at the
height of the storm, A total rainfall yesterday and
last night. of 2,51 inches was recorded."

From: %"The Day," October 1,
"New London

The gale which swept. the east last night and
early thls.mornlng.dld.a.large anmount of damage in
Comnecticut,. principally to telephome, telegraph and
trolley. systems, caused the wrecking of 3 barges near
this. city and brought loss to rural districts through
the. destruction of late crops and fruit.

4 & o 2 o o o & o

"New London was visited by an unusually severe
wind and rain storm Thursday, The storm which began
early in the day developed inte a gale Thursday night,
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the wind blowing with a velocity of about 80 miles an hour
when it reached its height about midnight. The damage was
considerable but not serious. Telephone and electric wires
were blown down, limbs were ripped off trees and in one or
two instances trees were uprooted. Shipping on the Sound

- was delayed."

y. 26 August 1924, (Type ®B*). From: *"Stamford Sentinelr,
August 27.

"Nothing like the devastation of felled wirés, cables
and poles in the eastern part of the state ever has been
experienced by the telephone people..."

L

#*New Haven, Conn. Aug. 27. ---With approximately 6,000
telephones out of commission in the territory east of
Saybrook, a section of the state severely hit by a Juvenile

~ tornado late yesterday afternoon the Southern New England
Telephone Company suffered more damage than ...in a great
many years..."

z. 3 October 1929, (Type *A") From: "New Haven Journal-
Courier,® October 3.

#Damage which will probably total thousands of
dollars was done yesterday along west shore in Milford
by the lashing northeaster which swept northward from the
Caribbean..its ferocity had been largely spent by the time
it had reached the shores of Long Island Sound ...

f#The largest damage reported from along the shore
yesterday came from Silver Beach in Milford where the
strong northeasterly and easterly gale created waves at
the high tide hour this morning which tossed one cottage
off its foundations...

#The water overflowed the trolley tracks and in some
places covered the Milford shore road to a depth of two
feet,..the storm concentrated its fury on the Milford
shore ...

"High tides came near flooding street car tracks
where they pass close to the water's edge on the shore
runs, it was sald, but no delays were brought about by
this cause.,

A=-30



#0fficial figures,,.for total rainfall,,.of 2,03 inches
between 8 p,m, and 8 a.m. yesterday and precipitation for the
12 hours after 8 a.m, yesterday being 1,30 inch,

"The wind velocity at both 8.a.m, and 8 p.m., was 12 miles
per hour atop the post office building, but reports had velocities
of 25 miles an hour at Milford."

aa, 17-26 August 1933, (Type "A"), From: "Daily News-Graphic,"
(Greenwich) August 2.,

" eoo . JURRICANE'S EDGE WHIPS ACROSS TOWN,
Mec.othe gale swept the madly rolling Sound., A total
rainfall for the week of 3,71 inches was reported by the Water
Company here, enocugh to flood a less undulating country "

From: "Bridgeport Post," August 2k,

"GALE TEARS DOWN TREES,,.AS WAVES POUND SHORE:
DAMAGE ALONG COAST SET AT MILLIONS

- ¥ ecsothe storm accompanied by a driving rain, whipped
the Sound into a fury, halted shipping amd threatened many
shore cottages as it gathered velocity with the rising tide
early this morning,..

M, eo.Little damage was reported,..on Long Island Sound
gide. of towm although exceptlonally'hlgh tides and turbulent
gseas were reported.®

From: "The Sun", Wésterly, R, I, August 24,

"Raging seas. which for. several days have threatened life
and property at Wateh Hill (Rhode Island) and other neighboring
shore resoris reached. their height last night, shortly before
midnight and appeared to be. on the wane,

%

Made turbulent by a 60 mph gale which swept along the
entire Washington County sea coast, giant combers crashed high
against bulwarks atid homes, seemingly centering their attack
along Napatree Polnt,rWétch Hill, where the only severe damage
was reported.  "*

The waters swept high over the dumes at Napatree Point
carrying thousands 6f tons of sand which were deposited along
the Fort. Road . . . . The storm subsided suddently as the tide
gtarted outward,®
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"Stonington,

"The storm at Stonington has been severe the past few
days and last night the high northeast wind changed to the
gouthwest, bringing a hard rain, driven by the high wind , ., . .
A1l night long the waves lashed about the point and the sea
combed 8ll of the Stonington breakwaters . . . . The old dolphin
has entirely disappeared and left a pile of rocks as a further
menace +to navigation,®”

9 September 1934, (Type "B") From: "Stamford Advocate,”

September 10,

cc.

M. eeooSaturday night's furious storm did thousands of

-rdollars' damages,

PThe storm lashed at the New England coast, battering
the Connecticut area with such fury that it left a trail of
havoc, especially in Stamford. and the.surrounding towns..,.
Trees. were uprooted,,.cellars and. streets flooded,,,,"

From: "“Daily Nems§Graphic,"(Greenwich) September 10,
WHIGHWAYS WASHED OUT BY HEAVY RAINFALL
", ..2n 85milecan-hour. gale. and nearly three inches of
rain,,.Satorday night...felled trees apd flooded cellars in
all parts of town,"

19 September 1936, (Type "B"), From: ™aily News-Graphic,®

{Greenwich,) September 19,

YHURRICANE DRIVEN GALES STREW GREENWICH WITH DEBRIS
.M, .. trees uprooted,, .boats torn from their moorings
in Greenwich Harbor, but scattered damagé was not of record
proportlons.o,

"The gales, driving toward the Sound, came in the back-

-lash of the southern hurricane that roared up the Atlantic

coast. .. ]
"Rainfall varied from two inches in the viecinity of

Greenwich Water Company's Putnam lake filter plant te 2,76
in central Greenwich nearer Long Island Sound,,.
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dd,
New London

#Stamford police reported that Stamford was
tvery lucky', no serious damage., Wires and branches
were reported down in several places,"

From: "Bridgeport Post,". September 19,

"A tree~toppling gale,,.swept through Fairfield
County last night and early today at a velocity of
45 miles an hour.,.wrecking damage of thousands of
dollars, It was accompanied by torrential sheets of
rain," :

From: "Stamford Advocate," September 19. .

"A howling wind, which drove before it a heavy
rain, swept over Stamford last night and early today,
disrupting televhone and electrical service in the town
and ¢itys.. ' '

", ..the rainfall, recorded at two inches, continued
at intervals,,.

®...no damage to shipping,..Several boats dragged
from their moorings,"”

21 September 1938, (Type "A") From: "The Day",
4 September 22,

"The gale striking the city about 3:00 p.m, yester-
day, jolted the city into a twisted mass of wreck and
ruin, tearing roofs off buildings, uprooting trees, cav-
ing in brick walls and blowing out windows, There are
4 known dead, 5 missing and at least 75 injured.

"Never before has New London seen such a terrific
catastrophe, Streets piled with debris, fires raging
in a gale estimated at 90 miles an hour. ..

"Meanwhile, an unprecedented tide accompanying the
hurricane drove the Thames River over its banks. The
raging waters climbed U to 6 feet above the roadbed
of the New York, New Haven and Hartford railroad tracks,
flooding the Union Station...

"The howling wind, was estimated to have velocity
as high as 120 miles an hour at Fishers Island,
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"The pounding wind and tide made a shambles of the
Ocean Beach section. The boardwalk and 50 or more summer
‘cottages bordering it, together with cottages in the Néptune
Park secticn were demolishedo

. WAt least one death and an unestimated rumber of injur-
ies were revealed in CGroton Berough this morning, along with
property damage that runs into thousands amd thousands of
dollars...

: "Shennecossett beach buildings were picked up and flumg
back onto Béach Pond road. The beach c¢lub site is marked by
a few piles, : ‘ :

"Bluff Point and Jupiter Point was deseribed today as
barren promontories, with practically zl1 cottages there
washed into. the Poquonoc River and Bakers Cove., Groton Long
Point. and all other places along the waterfront suffered similar
disasters. Property damage. in the wealthy Eastern Point section

_ WasS enormous,

"The rain was driven by a southeast wind, , . . Rainfall
of 14,08 inches was recorded from )i:30 ofclock yesterday after-
noon to 7:30 ofclock this morning, and it was this tremendous
volume of water that gave the final 'kick! to streams which
already had mounted high,

"This rainfall reading was made at Lake Konomoc, the
ceity's main reservoir at Waterford, which raced upward eight
and orie-quarter (8%) inches during ’vesterday to go 12 inches
above spillway level, The water was gpushing in a sweeping
£all 6 inches above emergency flash-boards, The City Engineer
reported that the rainfall at the Reservoir since Saturday was
10,01 inches.

"Damages due to the hurricane and the fire which started
during the hurricane were estimated at $L,000,000,

*NORWICH

"Norwich where the Thames River starts, is on tidewater,
The Yantic and Shetucket Rivers meet to form the Thames, All
Rivers were up to their banks when the hurricane hit, Three
hours. later. the tide backed the water up 11 feet in one hour,
' Most. river. towns know when their water is rising 6 inches to
the homr. and the people can do something about belongings,
When water. rises 11 feet in ome hour as in Norwich everyone
just runs for high gronnd,
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ee, 1l September 194l (Type "A"), From: "The Day",
New Londenr, September T?,'19hho : S

"The troplcal hurricane, which had been sweeping
up the Atlantic from the Bahamas, struck this section
last night to exact a toll of 2 dead and 2 injured and
property damage as yet unknown but estimated to be
very heavy, It halted rail, bus and avtomobile traffic,
uprooted trees and poles, leveled beach pavilions,
wrought great loss at shore resorts, left practically
the entire city without light or power, sank many boats
and tossed others up onto the shore in this eity and
at Niantic, principally washed out railroad tracks,
greatly interrupted telephone and wire service,

"Not nearly as vioclent or as far reaching in its
effects.as. the great hurricane of September 21, 1938,
the storm made up. of & wind that attained an official

- velocity of 95 miles. an hour, a torrential rain and
- high seas that assumed in some areas, the aspects of a
tidal wave ., . . . o

The local hurricane damage was particularly
gsevere along the lower water front and Osprey, Guthrie,
Pequot Point, and Rogers beaches were completely des~
troyed and the entire south section of the concrete
walk at Neptune park was carried away and at least L
of the cottages on the walk were undermined,

"The tremendous tide and angry surf completely
leveled. the bathing pavilions at Osprey and Pequot Point
beaches, all. the cabanas and lockers at Guthrie beach
were carried away, and at Rogers beach, the bath-
houses were damaged beyond repair, and the raft was

- dragged from its anchorage and hurled bottomw-side up
onto the beach, ‘

"When the tide was at its height and the storm
at its peak the sea surged completely over the tops
of the pavilions at Osprey and Pequot Point beaches
and over the wall into. Pequot Avenue. At Neptune
Park. the waves started battering the boardwalk or
sea wall early in the evening and eventually cas=-
caded over it to pound at the houses bordering it,
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*The Braunstein-Freres plant which was partially
demolished in the hurricane of 1938, took another beating
last night and the damage will run into thousands of
dollars, according to the Manager, The tidal walers
and rain poured into this building to flood it to a
depth of about 9 inches, In the front or mail building
there was Ui inches of water . + » «

: "The storm caused’ 1ittle damage above the Thomes
River Highway bridge ecoe :

"The tide swept up over the walls at the ship yard and
flooded the yard and several buildings . . . »

"Phe old road to Norwich -~ Williams Street extension
through Quaker Hill - was blocked late in the evening when
the water.of Smith Cove backed up over the road. It was
2% to 3 feét deep where Hunt's Brook enters the Cove, and
impassable. At the bend of the road, near the Quaker Hill
firehouse, the waters of the cove also backed up, partly
flooding the lower floor of the store and Quaker Hill Post
Office, .« » . but in the basement the water was over the
top of the furnace, water pump, etc,

*In most of the cases of flooding of roads along
various coves.of the Thames River, the high water came
well after the time of high tide, in the evenlng. The water
backed up the most, it appeared, about. 11:00 ofclock while high
tide in. New London, was. supposed.to be at 8:27 p.m,, war time,
last night.

"Niantic's shoreline again received the full blast of
last night's hurricane but the damage was not as severe as in
1938, Niantic beach suffered damage estimated at between
84,000 and $6,000 during the hurricane, according to an estim-

ate of its owner,

"At, Crescent beach the tide came over the beach onto the
road by the Elms Hotel and the cottagds on White beach in
front of the fresh water pond were surrounded by water, but
little damage was done,

"A total of L,02 inches of rain ~ more than half an inch
an hour ~ fell in New Haven from 6:00 p.m. yesterday until
the hurricane abated early today, and the figure for Hartford -
was 4,05 inches,
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"One fact which perhaps prevented greater damage was that the
wind blew against the tide which was high at the height of the storm,
holding back the surglng waters of Long Island Sound to a great extent,"”

31 Augnst 195h, (Type “A“) From: "The Day", New Lomdon, August 31, 195k,

"A multi-million dollar devastation along the southeastern Comnec-
ticut shore line, The wind damage was nowhere near as great as in the
1938 hurricane, Sea water rose higher, at least at several points in
this harbor where buildings showed comparable tide marks,

- "The fury of the storm struck at about 10:00 a,m,, almost 2 hours
before full high tide, High tide was at 11:55 a,m. Had the heart of
the storm struck then, damage undoubtedly would have been worse, As
it was. the.water rose an estimated 6 feet above the normal high water
mark, fYooding shore areas,

-+ "Damages may run to $5,000,000 between the Connecticut and Pawca-
tuck rivers and.up the Thames to Norwich, Twenty to 25 cottages were
wrecked at Point O'Woods, the most concentrated disaster, closely fol=-
lowed. by the. Stonington, Lord's Poinrt, and Juplter Point home and
cottage losses,

- MA survey indicates that 2,488 cottages on the shoreline between
East Haven.and the Rhode Island line were.either destroyed or damaged,
The survey also. indicated that 1,889 boats of 2ll kinds and 129 auto-
mobiles were either ruined or damaged Approximately 75,000 bushels
of apples. are. on the ground, representing a loss of about $150,000,
The Councy Agent said damage to apple and peach trees themselves,
many of which were blowndown, may hit $25,000,

"NOANK,

"The high tide, coming about an hour after the climax of the
gale, pushed wiater about 7 feet above normal and flooded homes and
wells in low-lying sections. of townr, Automobiles left near the
shore were under water for hours,

~ MOGEAN. BEACH,

“Damage estlmated at. $36 000 to concessionaires, amusements.
At the height of the storm. there was. about 3 feet of water in the
inclosure. Most of the damage was from water but there was some
wind damage,
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"PAWCATUCK,
"Storm dsmage estimated to be $100,000 ., . .

"Higzins Drug store in the heart of the business
district where an 8 foot high cellar . . . was completely
flooded and water entered the main floor of the store, In
other buildings in the business section, water rose to sbout
2 feet on the ground floors,

"MYSTIC,

"The main streets of Mystic were under L feet of water
during the storm,

geg. 11 September 195h, (Type "B') From: "The Day" » New London,
September 13,

"MShe (hurricane) stabbed the area for 8 hours Satur-
. day rrys : - i . .

"She deposited more than 6 inches of rain - a record -
and. caused. floods in areas where brooks overflowed or the
catch baging conldn't contain the water,

"She might have done more damage, but she spent most
of her fury in. this area at a time when the tide wms at
low ebb, _ ' :

- "The Groton. :Eiltré.;bion plant in Pbd_uonoc Bridge
reportéd a. fall of 6,15 inches from midnight Friday to
3:00 p,m, Saturday, a record for a 1L hour period..,

"The wind was reported at 75 miles an hour,"
A-l, HURRICANE TRACKS |

The. tracks. of four. notable hurricanes causing tidal flooding and
serious damages along the Connecticut coast, namely, those of September
1815, September 1938, September 19LL, and August 195L are showm on
Plate A-l, The path ef Hurricane "Diane”. %g955),a gtorm which brought

record rainfall to many areas in southerr New England, is also shown on
the plate,
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_ APPENDIX B
HYDROLOGY AND HYDRAULICS

INTRODUCTION

B-1. This appendix presents data to supplement the sections of the main
report relating to the subjects of hydrology and hydraulics. It .
includes a sumary of temperature and precipitation data to amplify the
section of the report on *Climatology", a summary of streamflow, and
data on hurricane wind velocities, rainfall values, and barometric
pressures to augment report material on the history and frequency of
hurricanes. Computations of runup and ponding, determination of tidal
flood levels and design storm tide, detziled analyses of wave height,
runup, overtopping, and current velocities are also included in this

Appendix.

o HYDROLOGY
B-2. TEMPERATURE AND PREGIPITATION

Significant temperature and precipitation data taken from the
United States Weather Bureau Station at New London, Connecticut
approximately 10 miles to the west of Mystic are considered typical of
the Mystic area. The monthly mean temperatures are based on the. period
of record from 1871 to 1954, while the maximum and minimum temperatures
are based on the period 1885 to 1954. The monthly mean, maximum ang
minimum precipitation is based on an 8Li-year record (1871-1954). Tables
B-~1 and B~2 summarize the temperature and precipitation records.
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TABLE B-1

MONTHLY TEMPERATURE

NEW LONDON, CONNECTICUT

Degrees Fahrenhelt

Degrees Fahrenheit

Month Mean Maximum Minimum ‘Month Mean Maximum Minimum
Jan. 29.8 = 67 -7 July 7.7 99 Ll
Feb. 29.8 68 - 17(1) Aug. 70.3  100(2) Lk
Mar. 37.h 8y - 3 . Sept. 6Lk 95 35
Apr. k6,5 91 13 Gct.  54.3 87 2k
May  57.4h 93 31 Nov. k3.h 77 9
June 66.2 97 38 Dec. 33.0 67 - 12
Annual 50.4
(1) 9 Feb. 1934
(2) 26 Aug. 1948
‘TABLE B-2
MONTHLY PRECIPITATION
NEW LONDON, CONNECTICUT
Inches .. Inches

Month Mean Maximum Minimum Month Mean Maximum Minimum
Jan. L.0L 8.6  0.50 July 3.53  7.13 N
Feab, 3062 11-:98 -h3 Aug. h039 16.31414(2) -hB
Mar. L.20 10.96 «35 Sept. 3.h41 11.21 033
Apr. 3.76 10.85 .6l Oct. 3.52 8.47 .20
May  3.k49 9.03 .54 Nov. 3.83 9.40 032
June  3.09 7.71 .01(1) Dec. 3.77 10.67 .73

Anmnual Lh.61 60.62(3) 30.05(k)
[ED 52
(2) 187k
(3) 1919
(L) 1896
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B-3. RUNOFF AND STREAMFLOW
There are no streamflow records for the Mystic River Basin. There
are four U,S.CGeological Survey stream gaging stations, located within
20 to 30 miles from Mystic, Comnecticut, considered representative of the
discharge of the Mystic River Basin shown in Table B-3.
TABLE B-3

STREAMFLOW DATA

AT U.S.G.S. GAGING STATTONS
NEAR MYSTIC, CONNEGTICUT

Rivers and Location Drainage Pericd of :
of .Gaging Stations. Area’ Record Peak Discharge Date
(sqemi.) (years)  (cfs) (efm)(1

Yantic River 88,6 25 13,500 152,5 21 Sept, 1938
Yantic, Conn, ,

East Branch Eightmile River 22,0 18 2,950 134 21 Sept.1938
near North Lyme, Conn.

West Branch Eightmile River 18.6 18 2,350 126 15 Oct,1955
North FPlain, Conn.

Menunketesuck River 11.6 1 870 75 12 Nov,1947
near Clinton, Comn,

(1) cubic feet per second per square mile
Boly, DRAINAGE AREA

The total drainage area of the Mystic River ‘and Harbor above the pro-
tective barrier at Sixpenny Island crossing is 29.5 square miles. This includes
588 acres of ponding area above the barrier (see Plate B-1), Drainage area
of the Mystic River and Pequotsepos8 Brook at the New York, New Haven and
Hartford Railroad bridge where they empty into the harbor are 26, square
miles and 2.2 square miles, respectively.

B-5, HURRICANE RATNFALL

Emong the greatest rainfalls assocdiated with hurricanes in New England

are those recorded for "Connie™ and "Diane" in fugust 1955. Hurricane
"Connie®, 11-15 Avgust, caused rainfall varying from about four to six inches
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over southern New England and ended & period of drought. A week later,
17-20 August, Hurricane "Diane* brought rainfall of 16 to 20 inches over
Connecticut and Massachusetts. These hurricgnes caused a total fall of
7.95 inches at Groton, and 5.8 inches at New London, Connecticut 8-10
miles west of Mystic.

- Excessive rainfall also was associated with the September 1938
hurricane. The maximum precipitation for the September 1938 storm was
concentrated over Portland (Buck), Connecticut, about one mile north of
Middletown, where a total of 17 inches was recorded for the period 17-21
September. However, at Kingston, Rhode Island, 25 miles northeast of Mystic,
the total was 2.8 inches, and at New Haven, Connecticut, 50 miles west of
Mystic, the total was 11.6 inches.

The recorded'rainfall at five U. 8. Weather Bureau stations near
Mystic in a number of recent hurricanes is tabulated in Table B-lL, and -
may be considered indicative of amounts that can occur in the Mystic area.

B-6, HURRICANE WINDS

The most reliable data on experienced hurricane wind velocities in
New England begin with the September 1938 hurricane. The maximum velocity
in New England during this stormm was a recorded gust of 186 m.p.h. at the
Blue Hill Observatory in Milton, Massachusetts where a sustained 5-minute
wind of 121 m.p.h. was also recorded. At other locations in southern New
England, sustained S-minute velocities ranging from 38 to 87 m.p.h. were
experienced.

Sustained S-minute velocities of from 33 to 85 m.p.h. were recorded
at a number of locations along the New England coast during the hurricane
of 1l September 194k. '

In southern New England, during Hurricane "Carol® (31 August 1954),
gusts of 125 and 135 m.p.h. were experienced at Blue Hill Observatory,
Milton, Massachusetts and Block Island, Rhode Island, respectively.
Sustained l-minute velocities ranging from 38 to 98 m.p.h. Were registered.

Recorded wind velocities at locations in southern New England for
the three great hurricanes of 1938, 19LL, and 1954, are given in Table B- 5.

B=7. HURRICANE BAROMETRIC PHESSURES

The center, or ®feye", of the 1938 hurricane entered Connecticut about
S miles west of New Haven or about 55 miles west of Mystic at about 3:30
P.M., Eo.S.T.; on 21 September and then proceeded northwesterly at a rate of
50 to 60 m.psh. The lowest pressure registered during the passage of this
storm was 28.0L inches at Hartford, Comnecticut.



TABLE B-i
HURRICANE AND OTHER STORM RAINFALL

VICINITY OF MYSTIG, CONNECTICUT

ACCUMULATED RAINFALL IN INCHES

Hurricane -Hestbi-ook, Comn. New Iondon, Conn. Groton, Conn. Kingston, R.I. New Haven, Comn.

or Max, (l) m-_(i) Max. {1} Max, Max, _
Other Stom 2h-hr. Total 2h-hr. Total 2h-hr. Total 24=hr. Total 2i-hr. Total
Septn 1938 - | -. - ‘ - - - 103 —‘208 | Goh 11.6
Sept. 19hk 2.8 | 6.2 3.4 7.1 - - 2.8 - ki 4.0 8.5
Aug. 1954 L. ki BS 5.0 3.4 3.5 290 29 23 2.5
(Carol) ' . - - _
Sept. 19511 506 . 56 L. 503 N 6.2 ' 6.2 595(1) 5.5 555 5.55 '
(Edna) : | | . _ _
W hug. 1955 L3 73 2.0 4.0 51 5.6 5300 5.7 32 3.6
vt (Connie) : . _ 7 ; o _
kug. 1955 1.4 2,2 1.8 .8 1.2 23 2.2(0) 32 32 43
{Diane) | _ - T ;
oct. 1955 -  S1 - - 23 k3 32 ues 38 59

(_l)Non-recording statioix_ -  walues based on daily readings.



In the hurricane of 1l September 19!;h, the teye" of the storm passed
inland between Charlestown and Point Judith, Rhodé Island, (20 miles east
of Mystic) at 10:20 P.M., E;S.T. It then comtirmed in'a northeasterly
direction, veéering out to sea at Boston, Massachusetts: The minimum
recorded barometric pressure in southern Néw England during this storm was
28431 inches at Point Judith, Rhode Tsland. _

The center of Hurricane "Carol™ (31 August 1954) crossed the south
shore of Connecticut in the vicinity of New London (10 miles west of Mystic)
at about 10:30 A.M., E.S5.T., and then followed a general northwesterly path
across New England. The minimum barométric pressures in New England upon
the occasion of this hurricane were 28,20 inches at Storrd, Commecticut,

(35 miles northwest of Mystic) and 28.26 inches at New London,

_ ~ The minimum pressures recorded at a nuimber of New England locations
during ttéxese ‘three great hurricanes of i;he past, 2& Years are given in
Table Be

:B..e DESIGN BONOFF '

P

The design flood for Sixpenny ‘Island’ Crossing (drainage area = 29,5

' 8Qe mi.) his been based on available data for the’ Moéhiiésuck River at

" Providence, Rhode Island (drainage area = 23,8 square miles) for which the . L
design runoff was derived from rainfall in the 21 Septem‘ber 1938 hurricane,
The Méshassuck River design hydrograph was based on transposing the center

of the 1938 rainfall (9.5 inches in 2k hours) over the basin and determining
discharge by synthetic wnit graph’analysis, The similarity of the Moshassuck
. ‘and Mystic River .basins .: in size, topography, and dévelopment of the areas
makes. possible direct determination of the Mystic Harbor design hydrograph

by a drainage area relationship (see Plate B-2) which gives a peak discharge
of ‘4,560 cif.8,y or 155 c.f.s. per square mile,

B-9. HURKIGANE OR STORM-TIDE FLOOD LEVELS = . = """

‘The heights of tidal flooding exPerienced al a number of 1ocat.ions

"~ in the Groton-Stonington area during Hurricane "Carol" (195&) were obtained
“in the course of da.mage—sumy work in theé field for: the ‘southern New
' England -coastline, The elevation” of these flood lsvels, s referred to mean
~ sea level, wefe then détermined by & f£isld level party.” This information
was supplemented by material on high water levels collected by this office
atter the September 1938 hurrica.na. ‘Baséd on this information, profiles
have been prepared of the 1938 and”August 1954 tidal-flood elevations
between Willets Point, New York at the western énd of Long ISland Sound,
and Wareham, Massachusétts at the: ‘eastern end of Buzzards Bgy. A map and
profile for the coastline between the Commectiout River on the west and
the Connecticut state 1line on the east have been preparéd. (See Plates
B~3 and B-4). At epproximately mile 102460, Mystic Harbor, a general level
of 10.4 feet, m.s.l. in 1938 and 8.8 feet, m.s.l. in 1954 are indicated.
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HURRICANES OF 1938, 19kl ARD 195L IN NEW ENCLAND

TABLE S

Location

\

Hartford, Conn.
New Haven, Conn.
Providence, R. I. -
BIOCk ISJ-a-nd, Ro 'Ic

Milton, Mass. (Blue

Hill Observatory)

New Haven, Conn.
Hartford, Conn.
Block Island, R. I.
Chatham, Mass.
Point Judith, R. I.
Milton, Mass, (Blue
Hill Observatory)

Bridgeport, Conn.
New Haven, Comn,
Hartford, Conn. ‘
Block Island, R. Y.
Milton, Mass. (Blue
Hill Observatory)

Velocity in Miles Per Hour

Sustained
. 5 -Min »

Sustained Maximum
- 1-Min, Gust

Direction

Hurricane of 21 September 1938

L6 - 59 NE
38 - Lé NE
87 95 125(est) SW

82 . - 91 SE

121 - 186 S

Hurricane of 1l September 194k

33 38 65 - N to NE
50 62 109(est) N
82 88 100+ SE
- 85 100(est) -
25(88t) 90(est) - SSE
7 -

77 -

Hurricane of 31 August 195k, “Carol®

t &1t

- 60
38 65
56 él,
98 135

93 125

B~7
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HURRICANES OF 1938, 19LL AND 195), IN NEW ENGLAND

TABLE B-6

MINIMUM BAROMETRIC PRESSURES

Location

Hartford, Conn,
New- Haven, Conn.
Block Island, R. I.
Milton, Mass. (Blue
Hill Observatory)

Hartford, Conn.
New Haven, Conn.
Block Island, R. I.
Point Judith, R. I.
Westerly, R. 1.

Milton, Mass. {Blue

Hill Observatory)

New London, Comn.
New Haven, Conn.
Storrs; Conn.

Block Island, R. I.
Milton, Mass. (Blue

Hill Observatory) |

Time
TEST) -

Baroneter

nches

Hurricane of 21 September 1938

L:17 P.M.
3:30 P.M.
3:05 P.M.

28.04

- 28,11

28.66

25.01

Hurricane of 1l September 194l

9:50 P.M,
8:50 P.M.
10:09 P.M,
10:20 P.M.
9:L0 P.M.

- -

28.94
28.86
28.34
28.31
28.43
28.62

Hurricane of 31 August 195l

. 10:00 &AM,
9 :10 AWM.
11:00 AM.
10:00 AM.

B-8
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Tidal elevation-frequency data shown in Table B-7 for New London,
Connecticut were used as a guide in the preparation of a tidal elevation-
frequency curve for Mystic Harbor {See Plate B-5). The New London loca-
tion is a good index for Hystic Harbor, having an identical mean tide range
of 2.6 feet, high water elevations in 1938 and 1954 of 9.7 and 8.9 feet,
m.S.1l., respectively, 0.7 foot lower and 0.1 foot higher than at Mystic
Harbor, The New London frequency curve represents a composite curve
based on the 12-year period 1815-1956 that influences the upper portion
of the curve and the 18,5-year period July 1938-December 1956 for which
there is a continuous tide gage record that determines the lower portion
of the curve. High water information along the shores of Long Island
Sound and Narragansett Bay indicates that the highest tidal-flood levels
%n the 1%2~year period occurred during the hurricanes of 1938 and 195

“Carol“

B-10, PONDING
The volume of runoff éGontributing to the pool behind the barrier of

the Mystic Harbor Sixpenny Island crossing with désign runoff (see Plate

B-2) is 2,400 acre-feet during the 6 hours of navigation gate closure in a

design hurricane (see Plate B-6)., This assumes the rare combination of

design runoff occurring coincident with a design surge plus a high spring

tide, The maximum ponding, however, would be to elevation 3.4 feet, m.s.l.,

0.l foot below the stage where damage begins. Gate closure was assumed at

zero feet, m.s.l., on the flood tide, and opening of the gates to discharge

the stored water was on the ebb tide at the time landward and seaward

water levels were equal. Ponding in the event of recurrence of 1938,

1944, and 195L hurricanes would be less than for the above conditions

because runoff from rainfall coincident with the respective storm tides

is small in comparison to the design runoff. Navigatioh gates would be

closed in these three storms somewhat longer than'é hours because pondirg

is less and gate closure would be on the ebb tide when 1andward and sea-

ward water levels are equal.

. The peak levels of ponding in Mystic Harbor from design runoff
have been determined from the areawcapaclfy curves shown on Plate B-T.
The curves are based on U.S. Geological Survey maps. ’

B—ll° DESIGN STORM-TIDE DERIVATION 'f_d

& memorandum dated 17 May 1957 t5 the Beach Erosion Board from
the Department of Oceanography of the ﬂgricultural and Mechanical College
of Texas; under contract to make surge ‘calculations of Lorg Island Sound,
is the basis for désign surge for Mystic Harbor. -The évaluation of
design storm surges for long Island Sound was made by verification of
analytical computations with information observed on high water levels
in the Sound during the 1938 hurricane. The wind and barcmetric pressure
patterns utilized in the 1938 hurricane problem were taken from U, S,
Weather Bureau Memorandum HUR 7-8, dated 1 June 1956, Storm speeds of the
design hurricane were for 30 knots and 4O knots, with the latter condition
most critical in the eastern and western portions of the Sound, and the
30 knot speed producing higher surges in betwean the eastern and western

B-9



TABLE B-7
TIDAL ELEVATIONS VS. FREQUENCY DATA

HURRICANES AND SEVERE STORMS

NEW _LONBON, CONNECTICUT

Maximum Tidal Percent Chance of Qc-

Hurricane or Stom Elevation currence in any one yr.(1)
(feet, m.s.l.) 1615~ July 19308-
Dec. 1956)
Hurricane, 21 Sept. 1938 9.7 (2) 0.3% 2.7
Hurricane, 31 Aug. 1954 8.9 (2) 1.06 8.1
Storm, 25 Nov. 1950 6.7 (3) 13.5
Hurricane, 1L Sept. 19Lk 6.2 (L) 18.9
Storm, 7 Nov. 1953 5.9 (3) 2.3
Storm, 12 Nov. 1947 4.9 (3) 29.7
Storm, 3 Mar. 1942 L.7 (3) 35.1
Storm, 30 Nov. 194k h.6  (3) L0.5
Storm, 16 Mar. 1956 Le5 {3) L5.9
Storm, 2 Dec. 1942 Lo (3) 51.4
Storm, 3 Nov. 1951 L3 (3; 56.8
Stom, 6 Mar. 1943 L.2 (3 62,2
Stom, 12 Dec. 194LL Le2 (3) 67.6
Storm, 22 Nov. 1945 L.2 (L) 73.0
Storm, 16 oct. 1955 h.2 (3) 78.4
Storm, 31 Oct. 1947 Lh.2 (3) 83.8
Storm, 21 Nov. 194 L.0 (3) 89.2
Storm, 15 oet. 1954 4.0 {3) 94,6
Storm, 27 Nov. 1940 3.8 (3) 100.0

{1) Calculated plotting position:-
p- 100(M-0,5) where
Y

P= percent chance of occurrence in one year.
M= number of the event.
Y= number of years of record.

(2) Based on high water marks at New London, Conn.

(3) Based on U.S5.C.&G.S. recording tide gage reading at New London Harbor,
New London, Conn.

(4) Estimated by U.S.C.&G.S.

B-10



portions., The design hurricane was considered to move north so that the
region of maximum winds was directed into the southern sound entrance
between Block Island and Montauk Point. - The design hurricane correspords
to a transposition of the 194l hurricane, which was especially severe off
Cape Hatteras with wind field and pressures as specified in U.S. Weather
Bureau Memoranda Nos. HUR 7-13 and 7-21, dated 1 August 1956 and 23
January 1957, to the Chief of Erigineers and is about equivalent to a
Standard Project Hurricane at the mouth of Long Island Sound. In Mystic
Harbor, to allow for differences between observed and computed surges in
the 1938 hurricane, the computed design surge for the LO knot storm was
modified by the ratio of the observed 1938 surge to the computed 1938
surge. To determine a design still water level; the design surge was
added to a high spring tide equivalent to the spring tide predicted for
2Ly and 25 September 1957, as shown on Plate B-}., The results for Mstic
Harbor are swmarized as follows: = ° L

Design storm surge (hO knot speed), feet 12.5
High spring tide, feet, m.s.l.- 2.4
Design still water 19ve;9 feet, m.s.1. 1.5

The ratio of design surge to the 1938 surge is approximately 1.3,
B-12, WAVE HEIGHTS AND RUNUP |

Design wave heights and wavé rurmp have been derived for the
proposed barrier, dikes and walls in Mrstic Harbor, They were determined
for conditions of an 85 m.p.h. wind from the southeast, coincident with
the design peak surge of 12.5 feet and a spring tide of 2.4 feet, m.s.l.
Significant wave height of 5.)i feet and period of 5.0 seconds at the
Noank, Connecticut shore has been detérmined for the fetch of 343 statute
miles (2,9 nautical miles) between East Point on Fishers Island and Noank.
To account for the effect of wave refraction, considering the angle be-
tween wind direction and -the Sixpenny Island Crossing, and the diffraction
effect between the mainland and Mason Island, a value of K=0,6 reduces
the wave height to 3.3 feet with'an approxlmate periocd of 3.8 seconds,
Similarly, these significant values of wave height and period are
applicable to ‘the barrier east of Mason Island.

: Runup, the vertical rise of water above the stil]l water level of
14.9 feet; m.5.1., in the design hurricane, ranges between 2.5 and 5,0
feet, based on the significant- wave ‘data, The maximum rump occurs at
the navigatlon gate, o

B-13. OVERTOPPING

- The amount of overtopping is important not only in the design of
a safe structure but also from the standpoint of flooding that may be
caused by the ponding of the overtopping water. Rates of overtopping
were determined for a peak still water level of 14.9 feet, m.s.l., and
for several lower elevations in the design hurricane. The significant

B-11



wave height of 3.3 feet and wave period of 3.8 seconds in a design
hurricane were used in all computations. The duration of overtopping is
eatimated from the tide graph for the design hurricane shown on Plate
B-6., Overtopping data were cbtained by interpolation and extrapolation
of the curves in Beach Prosion Technical Manual No, 6L which relate the
rate of overtopping in cubic feet per second per foot of length to the
crest elevation sbove still water, with wave heights as a third variable.
These curves were derived from data gathered in experimental wave tank
tests made at the Waterways Experiment Station for the Beach Erosion
Board and therefore are for uniform waves mechanically generated. To
stimulate the actual wave train in nature, consideration was given to
overtopping associated with each wave height in the wave spectrum. These
were weighted according to the relative frequency of occurrence of the
particular height (as given by statistical analysis of wave height
frequency) and then summated in order to get the final value of over-
topping associated with a wave train of given significant height. The
volume of overtopping has been determined as 200 acre-feet based on an
average rate of 1,400 c.f.s., for an hour and three quarters, It is
estimated that overtopping begins at an average elevation of 8 feet,
m.8.1l, Assuming the navigation gates are closed on flood tide at zero
feﬁt, m.8,1,s the volume of overtopping would cause the pool to rise

0.4 feet.

A key to the relative importance of overtopping of proposed
protective structures in a design hurricane is the runup of 2.5 teo 5.0
feet, The top of wave runup in a design hurricane will range from 0.9
to 3.Li feet over the top of protective works; the higher runup taking
place at the gate section. Considerably less overtopping is indicated in
the event of recurring 1938 and 1954 hurricanes because the peak still
water levels of 10.h and 8.8 feet, m.s.l. are },5 feet and 6,1 feet,
respectively, below the level of the design hurricane, ' (See Plate B-6).
In any event, overtopping is of relatively minor consequence because of
the large starage capacity in the harbor area.

B=1};, CURRENT VELOGITIES IN NAVIGATION CHANNEL

The width and s8ill elevations of the gated navigation opening
determine the current velocities through the channel opening. Computa-
tions of velocities in the navigation opening were based on routing-
calculations predicated on the storage capacity in the harbor and the
formula Q=CAJ/ 2gh, where "h" equals the difference between the water
surface elevations on the Fishers Island side and the harbor side of
the barrier, and "C" is a coefficient of discharge assumed to equal
0.6, This formula does not evaluate all the variable losses from
contraction, expansion, friction, wind, armd other indeterminate factors,
but it is believed that the adopted coefficient provides reasonable
resultis,
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It has been determined by the routing calculations that the
average velocity in the cross section of the opening is 2.1 knots at
both the flood and ebb tides with the occurrence of an average spring
range of tide and 10 percent less with a mean tide range. It is
estimated that the maximum current in the cross section would be at
the center of the opening, near the surface, and would be approximately
30 percent greater than the 2.1 knot average.

The navigation opening has the effect of causing a lag in the
tidal cycle of about 30 minutes between the Fishers Island Sound side

of the barrier and the harbor side; but no change in the tide range
occurs,

The existing ungated opening at the New York, New Haven and

Hartford Railroad causeway has velocities of less than 1.3 knots
with the occurrence of spring tides.
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APPENDIX C
FLOOD IOSSES AND BENEFITS

GENERAL
C~1l. DAMAGE SURVEYS

Damage surveys in the Mystic Harbor area were conducted principally
in late 1956. Essentially, the damage survey was a door-to-door inspection
of the hundreds of residential, commercial, industrial and other properties
affected by tidal floeding. The information obtained included the extent
of the areas flooded; descriptions of properties including changed condi-
tions since the 1954 hurricane, the nature and amount of damages, depths
of flooding, high-water references, and relationships between 195 and
previous flood stages. BEvaiuabtions of damage were generally furnished by
tenants or property owners and, if unreasonable, were modified by the
investigators. Sampling methods were often used where properties of the
same general type were subject to the same depth of flooding. Data on
damages to public property, highways, wtilities and railroads were
obtained from central sources and applied to field information. The
survey area included the embtire shore line of Mystic Harbor extending
fram Morgan Point in the Town of Groton to Williams Poimt in the Town of
Stonington, extended about 3 miles up river to the head of the estuary at
0ld Mystic. Mason Island at the entrance to the harbor was also included.
Office and field reviews were undertaken in 1957 and 1960 which incorporate
physical changes within the flood area.

Sufficient data were obtained to derive losses at the 1954 flood
sbage, and at a stage 3 feet higher. The stage of zero damage, that is,
the stage where damage begins, was also determined. This stage was
referenced to the 195 flood level. ILosses were also obtained for stages
where marked increases in damages occurred.

C=-2. ILOSS CLASSIFICATION

Flood loss information was recorded by type of loss and by
location. The types of loss data recorded included urban (commercial,
residential and public), industrial, highway, railroad and mbility.
The losses were also recorded by subdivisions, such as urban blocks
within the flooded area, in order to provzde a basis i‘or later use in
stage=-loss and benefit analyses., :

The losses evaluated in ‘bhe survey were tang:n.ble, primary damages.
Primary damages comprise the following: (1) physical losses, such as
damage to structures; machinery and stock, and cost of cleanup and
repairs; and {2) nonphysical losses, such as unrecovered loss of business,
wages or production, increased cost of operation, cost of temporary
facilities and increased cost of shipment of goods into or out of the
inundated areas.
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The primary loss regulbing from physical damage, and a large part
of the related nonphysical loss, were determined by direct inspection
of flooded properties and evaluation of the lesses by either the
property owners or fisld investigators, or both. The nonphysical
portions of the primary loss were often diffioult $o estimate on the
basis of avallable informgtion. Where this condition existed, the
nonphysical losses were eitimated by wtilizing detemined relation-
ships between physical and nenphyslcal losses for similar properties
in the survey area and other apeas.

Monetary evaluvations were mot made of secondary demages or
intengible losses. Secondary damages; those incurred outside the
immediate flooded aréa wunder stuvdy, include such items es increased
cost of travel and shipment of goods; loss of utilities and transporta-
tion facilities, and business lpsses. Intengible losses include items
such as loss of life, hazards to health and dsbrimental effects on the
national security.

HURRICANE TIDAL-FLOOD DAMAGES
C-3. TIDAL-FLOOD IOSSES

The Mystic Harbor area, one of the hardest hit areas on the
coast of Comnecticut in past hurricanes, sustained serious losses
in Hurricane "Carol", 31 Auvgust 195k4. The hwrricane tidal-surge in
195k occurred about 25 minutes before the pesk of the predicted high
tide and caused severe flooding throughout the shore areas of the
Mystic River, Mystic Harbor amd Mason Island. The destructive tidal-
flooding in 1954 rose 7.l feet above mean high water in Mystic Harbor,
reaching a level 1.6 feet below the record tidal-flood height experi-
enced in 1938. In the study area (from Morgan Point in the Noank
section of the Town of Groton to Willlams Point in the Mystic section
of the Town of Stonington, and including Mason Island at the entrance
to Mystic Harbor) tidal flooding ceused total demages estimabed at
81,450,000, Over 460 structures suffered flood demages, including
some 340 dwellings, 110 cammercial esbablishments {including four
major boatyards), L industrial plants and other public buildings and
wharves. Damage areas are described in Tsble C-1 and are shown on
Plate C«l. ' '

C-h. TYPE AND DISTRIEUTION OF EXPERIENCED LOSSES

. Residential and commercial buildings located on low ground near
the mouth of the Mystic River weore partivularly hard hit, Approximately
110 commercial firms suffered losses of over $600,000, which represents
about L0 percent of the total tidal~flood damage in the Mystic Harbor
area. A tebulation of 195l experienced tidal~flood losses in the Mysbtic
Harbor area is shown in Table C-1 by damage areas and by types of
losses,
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In Area I, the Noank section of the Town of Groton located west of
the harbor and generally south of the northern end of Sixperny Island,
tidal-flooding from Mystic Harbor caused damages amouwrrting to about
$130,000. Approximately 20 dwellings and 6 commercial establiskments,
primarily in the area between Morgan FPoint and Beebe Cove, experienced
up to 2 feet of flooding at the first floor level.

Area II, which includes the commercial district of Groton on the
west bank of the Mystic River and the residential Willow Point arsa, sus-
tained losses totaling about $620,000. Nearly all of the 60 commercial
establishments and over one-half of the 75 residential properties in this
flood-prone area are located in the half mile reach inmediately upstream
of the railroad bridge near the mouth of the river. First floor floodings,
to depths up to & feet, were experienced by same 25 dwellings, 50 commercial
establisiments and 2 public buildings.

Area III, the largest of the four areas subject %o :f.‘looding, suffered
about 4O percent of the Mystic Harbor losses. This area includes the
Mystic and Old Mystic (several miles upriver) sections of the Town of
Stonington, as well as two small residential areas and two boat service
areas at the northern end of Mason Island, which are located within the
Sixpenny Island Plan protection area. Approximately 220 dwellings, L2
cormercial establishments and L industrial planbs were inundated, with -
almost equal losses in each of the three categories. A major part of the
$610,000 loss in Area III:was experienced in the mile reach between the
Marine Historical Association and the railroad bridge, where most of the LO
structures with first floor damage were located. TFloodings-to depths up to
i feet were experienced in the area immediately upstrea.m of the hlghway
bridge. .

Losges in the Mason Island area outside the Sixpenny Island Plan pro-
tection, Area IV, amounted to about $90,000. Approximately 2L large homes
and a yach® club were exposed to heavy wave action. Damages to piers and
sea walls accounted for nearly half of the island losses. Flooding at the
ground-floor level was limited to the yacht club., In addition to residen-
tial, commercisl and industrial losses in the Mystic Harbor area, damages
sustained by craft afloat and by transient automobiles in the flooded area
accounted for losses which were not included in the tabulations of damages,
or were included only in part, since specific information on these losses
was meager or unavailable. Available evidence indicates, however; thabt
losses of this nature were substantial in both the 1938 and 195) hurricanes.

C~-5. ERECURRING LOSSES

Stage~loss curves, referenced to the 1954 tidal-flood level, have
been developed as the basis for economic analysis. These stage-loss
curves, prepared from data collected in the recent damage surveys, afford
a means of determining the maguitude of recurring losses at any stage of
flooding up to a stage 3 feet above that experienced in 1954. The recurring
losses used in development of the stage-loss relationship reflect economic
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TABLE C-1

"EXPERTENCED TIDAL-FLOOD LOSSES IN MYSTIC HARBOR AREA

HURRTCANE "CAROL,"™ 31 AUGUSE 195k

Towns of Groton and Stonington, Connecticub

Descriggion

- Groton Area (Noank) south of northern
end ‘of Sixpenny Island

. ._.J:Gm'bon A.rea ‘north of northern end oi'
: Sixpenny Island -

Sbom.ngbon Avea (Mystic and

. 014 Mystic) east of Mystic

Harbor and the Mystic River

‘Mason Tsland. Area {Stonington),
- exeluding northern third of
the island

Total

Iosses in Thousands of Dollars

‘Urban Tndustrial Highway Railroad Tobal

80 -
560 -
420 150

90 -

1,15 150

10

10

10

30

ho 130
50 620
30 610
— 90
120 1,450




and physical changes in the area since 1954 as revealed by the damage
survey. Recurring stage-loss data for individual properties, referenced
to the pesk elevations for the 1954 hurricane flood, have been sumarized
for the areas afforded protection by the Sixpenny Island Plan.

A number of primary flood losses, both tangible and intangible,
have not been included in the economic analyses of protective measures,
even though these losses may be substantial in a given instance of tidal
flooding. Tangible losses in this category are made up of (1) damages
to vehicles either underway or parked on the street or in public or
commercial parking lots, and (2) demages to more than 300 smell craft
and vessels afloat at shore facilities, or on the open water within the
protection area, which are subject to an indesterminate combination of
wind, waves and tide. These categories of losses consist of damages .
to items which are not always present in the same place, at the same
time or in the same quantity. To pub losses in this category in
perspective for analysis would require a framework of multiple assump-
'b:l.ons.

A breakdown of the losses to be anticipated in the Mystic Harbor
flood ares and in the areas protected by the Si:q)enny Island Hurricane
Protection Plan, in the event of fubure hurricanes, is shown at the :
1960 price level in Table G-2.

ANNUAL TOSSES AND BENEFITS.
C-6. GENERAL |

The total benefit.of the plan to control hurricane tidal-
flooding in the Mystic Harbor area is made up of tidal flood damage-
prevention benefits and bénefits from the elimination of scare cosgts.
The flood damage~prevention benefits are by far the most important.
The anmual benefits of such nature attributable to the Sixpenny Island
Hurricane Protection Plan at Mystic Harbor have been detemined in

. accordance with standard practlces of the Corps of Engineers by
utilizing stage-logs and stage-frequency data to develop damage-~
frequency rélationships..

C-7. AVERAGE ANNUAL TIDAL-FIOOD LOSSES

Tidal-flood losses in the Mystic Harbor area have been converted
to average annual losses by correlabing sbage-loss and stage-frequency
relationships to derive damage-frequency curves. The stage-frequency
curve is based upon the known peak elevations in the hurrdicanes of
1938 and 195} and on the stages for other hurricanes and storms, for
the period July 1938 - December 1956, inclusive, as estimated from the
record of the U. S. Coast and Geodetic Survey tide gage located in
New Londen Harbor.
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.. TABLIE C-2 ARt
'RECURRING TIDAL-FLOGD, TOSSES IN MYSTIC HARBOR AREA

Towns of Groton and Stonington, Gonnecticut
- .. (1960 Price Level) . = . -

Recurring o “Flood . - Flooded ... .. .. . Plan Protected
Hurricanes _ Stage , Area .. Area .~

m— (feet,msl) ‘ Lo e S
31 Aug. 195k . 8.8 . $1,650,000 . $1,L00,000

21 Sept. 1938 0. 3,820,000 3,280,000

Other Stoiins '

7¥ov.1953 5.8 | 120,000 - 120,000
25 Nov. 1950 6,6 . .. 250,000 240,000
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The stage-loss curve has been combined with the stage-frequency
curve to develop a damage-frequency curve which has been plotted with
damage as the ordinate and with percent-chance-of-occurrence {(the recip-
rocal of frequency) as the abscissa. See Plate C-2, The area under
this damage-frequency curve is a measure of the average annual loss.
The average annual loss in the Mystic Harbor area developed to the
design hurricane tide level of 11,9 feet, m.s8.l., is estimated at
$192,000. The average anmual loss in the area protected by the
Sixpenny Island Plan also developed to the design hurricane tide of
1h.9 feet, amounts to $165,000.

0-8. ANNUAL DAMAGE-PREVENTION BENEFITS

Average annual benefits from the prevention of tidal=-flood damages
have been derived by determing the difference hetween the average
annual losses under present conditions and the average annual losses
remaining after construction of the protection. The average annual
flood-damage prevention benefits attributable to the plan total about
$165,000.

C-9. SCARE COST BENEFITS

In addition to acbual tvidal-flood damage, significant losses are
sustained in areas subject to tidal flooding due to the cost of setiing
temporary protective measures inmto operation following the receipt of
hurricane warnings. Based on data gathered in the course of damage
surveys in the Mystic Harbor area and in other areas subject to tidal
flooding, it is estimated that 25 percent of the commercial establish-
ments and 50 percent of the industrial concerns in the flooded area
attempt to minimize their potential losses through temporary prevention
measures. The estimated benefits to the Sixpenny Island Plan by
eliminating scares costs incurred in a single hurricane warning, amount
to $214,000. Based on a freguency of four hurricane warnings in a 10-year
period, the average anmual benefit from the elimination of scare costs
amounts to $10,000,

C-10. SUMMARY OF BENEFITS

Total annual benefits of $175,000 attribubable to the protection
provided by the Sixpenny Island Plan include $165,000 in average
annual flood-damage prevention benefits and $10,000 in the elimination
of scare costs.
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APPENDIX D
GEOLOGY AND FOUNDATION DATA

D-1. PHYSTOGRAPHY AND GEOLOGY

Mystic Harbor lies on the seaboard lowland of the New England
physiographic province, in the estuary of the Mystie River ab Long Island
Sound, in southeastern Connecticut. The east side of the river mouth
possesses a small coastal marsh. One large island, Mason Island, displays
bedrock and longitudinally divides the outer harbor. Frequent bedrock
exposures occur along both sides of the western branch, which is used for
shipping, while the eastern branch is narrow and blocked by a causeway and
road which commect Mason Island to the mainland, permitting tidal movement
only beneath a small bridge. To the north, railroad and highway draw
bridges permit access o the inner harbor in the business distriet of the
town, and to the chamnel extending about three-guarters of a mile above
the highway bridge.

Hills exceeding 100 feet in elevation flank the harbor on both sides
and %o the north. Bedrock is exposed frequently, bub glacial till is
common &t higher elevations, while occasional glacial, silby gravelly
sands occur abt lower elevabtlions as flanking terraces.

The most prominent subsurface geological featurs is a deep pre-
glacial depression, possibly a valley, carved in the massive granite-
gneiss bedrock. Borings for this survey indicate that the depression
if eontinuous, probably runs under the eastern portion of bthe business
district of Mystic, then tums sharply to pass into Long Island Sound
via the east side of Mason Island. Based on past experience in Narra-
gansett Bay and on the depth and character of the sediments near the
railroad bridge ab Mystic, it appears probable that the large depression
is 100 feet or more in depth. If so, fine sands and silts occurring in
the harbor at the railroad bridge and at the causeway below elevatlon
~20 feet may decrease in grain size within the depression, and overlie
glacial marine clays before bedrock is reached. The passage west of
Mason Island appears to be a saddle of sufficient depth to have received
an overflow of the fine-grained glacial sediments deposited in the larger
depression to the north.

D-2. SUBSURFACE INVESTIGATTIONS

a. QGeneral. No existing subsurface informabion was available
other than approximate depbths of pile penetrabion for the railrocad swing
bridge. Subsurface explorations consisting of 18 drive sample borings
and 10 hand probings were made by the Corps of Engineers in the late
spring and early summer of 1957 and in the winter of 1960. The locations
of all explorations are shown on Plate D-1.
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b. Railroad Embankment Sibe. Two harbor foundatlon borings and three
land foundation borings were located along the railroad embankment crossing.

c. Pine Point Site. Three foundation borings were located in the
water to the west of Pine Point, and one land foundation boring was located
on the west abubment marsh crossing.

d. Sixpenny TIsland Site. (Recommended Plan). Three foundation
borings were located east of Sixpernny Island, and 10 hand probmgs were made
on and west of the island.

e. Auxiliary Dikes. (Recomended Plan). Three foundabtion borings
were made along the causeway crossing east of Mason Island, and three more
beside U. S. Route No. 1, for dike closures along the Pine Point Plan allgn-
ment, also applicable to the Sixpenny Island Plan. :

D=3. FOUNDAT TON CONDITTONS IN THE HARBOR

a. Sixpenny Island Plan, Harbor Crossing West of Mason Island. The
water depths range from tidal to about elevation -~10 feet, m.s.l., the greater
depth localized in and immediately adjacent to the channel. An organic silt
blanket ranging in thickness (except near the shore) from about 5 feet to 20
feet lies on the bottom, the lesser thickness existing under the navigabion
channel. The maximm bthickness of organic silt appears to exist adjacent to
the wesbern bank of the navigation channel, where maximum overburden thick-
ness of about 60 feet is attained. Sands and gravels, in part silby, under-
lie the harbor mud in thicknesses ranging from 7 or 8 feet near the charmel
to about 20 feet near the islands. These deposits become more consolidated
in aligmment approach to Sixpenny Island. A thin, peat layer, however, occurs
in that area between the harbor mud and the granular materdials. A deposit of
laminated silts and fine sands with some gravel attains a maximum thickness
of about 18 feet beneath the sand and gravel ab the west channel bank, thinning
out toward the islands. Directly overlying bedrock, finally, is a pocket of
silby gravelly sand, thinning out toward Mason Island but grading into glacial
t1ill toward Sixpenny Island. Bedrock, con51sb1ng of granitic and biotitic
gneiss, is only slightly weathered, is massive, and occurs at elevabion ~-ll.h
feet just east of Sixpenny Island, appears at the surface adjacent to the east
abutment and lies ab elevations -48.6 and -6li.1 feet east and west, respectively,
of the gate structure, indicating a2 probable range of elevation beneath the
strucbure of =55 to ~-60 feet. Conditions west of Sixpenny Island have been
very preliminarily explored by means of 10 hand-hammered probings. Thess
probings indicate the presence of a maximum thickness of about 5 feet of soft
organic silt. A geologic section at this barrier location is shown on
Plate D=2, ‘ -

b. Pine Point S:t.te, Harbor Crossing West of Mason Island. Water reaching
depths of about 20 feet overiies 1-10 feet of soit organic silt, Organic
silts along the east half of the crossing extend to a fairly even elevation
of about ~26 feet, m.s.l. Westward, they decrease steadily to less than
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1 foot at the west abutment. Sands and silty sands bake their place
in this area, down to about minus elevation 22 feet on the west and
=2l feet in the middle. All the foregoing maberials overlie silis
and silty sands down to aboubt elevation 40 feet on the west and
elevabtions minus Sh~56 feet at the center and on the east. Blow
counts in all the preceding materials averaged 20 blows per foot of
penebration or less. Two to six feet of moderately fim gravels,
+ill-1ike material in part, imderlie these materials and rest on
bedrock. Bedrock appears on both abutments and was determined in
two borings near the middle to occur at minus elevations of 61.2 feet
on the west and 62.); feet on the east. The rock, in every case
granitic~gneiss, was hard, moderately fresh, and in good condition.
A geologic section at this barrier is shown on Plate D-3.

c. Causeway Crossing and Gated Boat Opening East of Mason
Island (Recommended Plan). A 1ibttle more than 20 feet of variably
moderate to highly compact complexly bedded sands, gravels and silbts
overlie a trough of undetermined depth, containing lightly compacted
very fine sands and silts to an explored depth of }j0 feet. Two feet
of organic silty gravel were encounbtered in a boring placed through the
causeway, representing a mixbture of the embankment £ill placed over
organic silt of a probable 3 foobt thickness. The west abutment of the
causeway consists of highly compacted variably sandy sildy gravels,

1l feet thick, overlain by two feet of slightly compacted silty sand.
Bedrock was encountered directly beneath these materials at an eleva-
tion of approximabtely =13 feeb. The east abubtment consists of a foot
of topsoil overlying 18 feet of moderately compact sandy gravel,
resting on 5 feet of poorly campacted sand, overlying very fine sands
and silbs of unknown depth. A geologic section at this barrier is
shown on Flabe D=3, : :

d. Railroad Embankment Site., Shallow water overlies ); to ab
least 20 feet of soft organic silt along the crossing. The least
thickness occurs on the east shore, increasing toward the west until
the maximmn thickness debtermined was reached, 100 feet west of the west
edge of the ship channel. Underlying the organic silt is a mass of
fine sands, occasionally silty, extending to elevations of minus 32-
3L feet, m.s.l.; sloping slightly dowmward east to west. Very fine
sandy silts underlie the fine sands to a known depth of at least
elevation ~73 feet west of the ship channel. East of the channel a
boring was disconbinued at elevation -58 feeb, still in similar
material. This predominantly silt mass was observed to consist in
part of very fine sands. None of the materials were observed to be
very compact. Bedrock occurs on the west abutment, but was not
definitely established in the explorations. One boring 100 feet
west of the channel was probed to refusal at elevation ~8Ll.7 feeb.
"A geologic section at this barrier is shown on Plate D-l.
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D=L, FOUNDATION CONDIT IOI\TS FOR LAND DIKES

a. Sixperny Island Plan-Land Dikes. (Recommended Plan). Both sbubments
for the marsh crossing along U. S. Route No, 1 are bedrock knobs, A small
¥noll divides the marsh at the center and a lower rise occurs 800 feet to the
east. A Yoring placed between these features indicated 18.1 feet of sand to
the bedrock surface at elevation =10 feet. The lower 10 feet of sand was well
compacted while the upper sand was moderately loose. BRlocks and boulders on
the surface of the larger knob indicate a probable rise of the bedrock sur-
face. The cenbter of the marsh to the east was found to consist of a thin skim
of organic silt (about a foot) underlain by alternating thin layers of fairly
compact sands, gravels and silbs, with sands predominating, down to a compact
gravel zone occurring ab aboub elevabion -28 feet, overlying refusal maberial,
presumed bedrock, at approximately elevation -33 feet. West of the cenmter,
-8ilt predominates over the sand, all lightly to moderately compacted. 4 thin
(1~2 feet) clay layer occurs abt minus elevation 22 feet overlying 3.5 feet of
compacht silty sandy gravel, which in turn tops a very compact gravelly till-
like material of undetermined thickness. An additional dike, Land Dike A, is
small and while marshy in part, abuts on bedrock and should provide no serious
foundation problems. A geologic section abt this alignment is shown on Plate
D-3. : : '

b. Railroad Enbankment Site - land Dike. A consisbency of materials
exists at this site. Above elevation minus 30-32 feet are rather poorly
compacted sands, essentlally fine sands, silty in part. Below that elevation
are very fine sandy silts, silty very fine sands in part; of unknown depth.
The eastern abutment is a bedrock knob.

D-5. AVATIABILITY OF CONSTRUCTION MATERTALS

a. Earthen Borrow. land sources for both pervious and impervious
borrow sufficient for construction of the barrier and dikes can be obbtained
within a five mile haul distance. In addition, a few commercial sources
of sand and gravel are located about the periphery of the five mile haul
area. Porbions of the material cobtained by dredging the bypass channel
around the cofferdam may prove suitable for ubilization in the main barrier.
together with sandy materials borrowed by dredging in the inshore flanks of
Sixpenny Island.

b. Rock Borrow. Almost any local bedrock exposure of sufficlent
elevation is suitable for quarrying and should produce good qualiby material
in riprap and capstone sizes. A quarry was opened in 1880 on Mason Island,
near the abutment of the Pine Point aligmment, for the sole purpose of
providing breakwaber stone. The quarry has long been inactive; however,
and recent high quality residential development of the island appears to
have disqualified the island as a practical source of stone.
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Two major commercial granite sources lie in Wesbterly and Bradford,
Rhode Island, respectively, 9 and 1L miles haul distances from the
site. Other commercial trap rock sources which may offer competitive
prices at the site lie near New Haven, Connecticubt.

c. Concrete Aggregates. Three commercial ready-mix plants lie
within & ten mile haul of the site, These sources have not been
tested but it is considered likely that they will prove satisfactory,
Judging from the favorable character of the country rock and local
outwash deposits.
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 APPENDIX E
DESIGN STUDIES AND COST ESTIMATES
“INTRODUCTION

E-l. The design features and cost estimates for the recomended
plan of hurricane protection for Mystic, Connecticut, consisting.
of the main bayrrier, barrier at causeway, and related land dikes,
are presented in this appendix. The principal features of the
plan are shown on Plates E-1 through E-3.

SURVEYS AND EXPLORATIONS

E-2. Both design and cost estimates for the selected plan are
based on recent subsurface investigation and field reconnaissance.
Terrain and land features were evaluated from Ammy Map Service
Sheets 6666 IV W and SW, scale 1:25000; U.S. Coast and Geodetic
Survey Chart No. 358; and from aerial photographs flown by the
U.S. Air Force and the Department oi‘ Agriculture. -

Subsurface investigations, described in Appendix D, included
a total of 18 drive sample borings and 10 hand probings.

DESIGN CRITERTA

E-3. The structures have been designed for protection against a
Standard Project Hurricane flood. Both the design criteria and the
selected top elevations are shown in Table E-1l, below. Appendix

B contains further details of design tidal flood and design waves.

The design of structures has followed published standards
of the 0ffice of the Chief of Engineers and Beach Erosion Board.
The rock protection for the barriers is based on general criteria .
developed by the Waterways Experiment Station, recognizing that
- £inal design studies could require somewha® heavier stone protec-
tion without apprecigble change in the overall cost of the project.

B-1



TABIE E~1

DESIGN CRITERIA AND SELECTED TOP EIEVATION

Design surge stillwater elevation (feet above m.s.l.) 1.9
Maximum wave height (feet) o | o 3.3
Top elevation of exposed barr;.'l.ers (i‘eet above m.s.l.) : | 16.5 [
Top elevation of land dikes (feet above m.s.l ) : _. 1505

SELECTED PLAN OF PROTECTION (SIXPENNY ISLAND PLAN)
E-li. DESCRIPTION GF Pm

a. General The selected plan Of protec‘lsion ( see Plate E-l) consists o
of a 3,200-foot fiain barrier crossing Mystic Harbor at thé northern end of Six- "
penny Island from high ground on the west to Mason Island on the east; a barrier.
at the Causeway to Mason Island with & concrete wall tying into high ground at
the west; and a series of earth dikes crossing lowland on Mason Islend and in
the ares east of Mystic, Included in the pla.n of - improvements are the follwins
structures: :

(1) A gated navigation opening of 75 feet clear width, cemtered on
the navigation channel ab the main ’barr:i.er. |

(2) Two shoplog stmc'bures, one highway and one: railroad, approxima:l:ely'
6»5 feet high by 50 feet. ﬂide, o

- (3) & s%oplogged small boat opening, 12.0 fee‘b wide at the caussway
'rha allgment a:nd 1oca'bion of all stmctures are shcmn on Pla‘aes E-l ancL
E-2o

b. Main Bai'rie.‘i:;,"'-The m&'l.n“barrierwuulﬁ -m—of-éaﬁh—i‘iil, rockwfadéd
constructIon with a Lop elevation of 16.5 feet above m.s.l., and a paved top
width of 10 fest, with turn-arounds at the abutments. The embaniment design

would provide for displacement of the organic silt. See Plates E~1 and E-2
for details.

: 1) The navigatiﬂn opem.ng, with clear width of 75 feebs wuld have
overall width of 8l feet and a depth of 17.2 feet below m.s.l.

E-2



The gate would be of fabricated steel of the lift-up type,

arranged in vertical panels, open hinged at a botbom sill and
locked togebher and supported at the top by a removable beam for
ease in dismantling for maintenance. For debails of the gate see
Plate BE-3. The gate would be operated by a tainter type hoisting
system housed at the abutments. The machinery would be synchronized
for control from either house.

¢. Barrier at Causeway. The causeway barrier would be
similar in design to the barrier. For details see Plates E~l
and B-2.

(1) ‘The small boat opening at the ceuseway bridge
would be provided with a 12,0-foot wide by 22.5-foot high stoplog
sbructure, Details of the small boat opening are shown on Plate
E“’Bo

d. Land Dikes and Wall. Dike "A"™ would be earth-fill
construction, aymored on the exposed slope and seeded on the
protected slope, with a top elevation of 16.5 feet above mean sea
level, and a top width of 10 feet. Dikes "B" and "C" would be of
seeded earth-fill construction with a top elevation of 15.5 feet
above mean sea level and & top width of 10 feet. The wall at the
west end of the causeway barrier is a reinforced concrete "It bype
section.

e. Pertinent Data. Information relating to the Sixpermy
Island Plan Is sumarized in Table E-2.

TABLE E=2
PERTINENT DATA
HURRICANE PROTEGTION -~ OIXPENNY ISLAND PLAN
‘ Mystic, Connecticut

Main Barrier

Type: Barth-fill, rock-faced
{rock toes a‘b ga.te)

Top Elevation 16.5 feet, mes.le
Iength (including ga'be opening) 3,200 feet
Meximum height (above river bottom) 34.0 feet
Top width 10 feet
Side slopes ‘ ,

Above m,s.l. = - 1 on 2.5

Below m.s.1. (1) lonlk

Rock toes {at gate) 1 on 1.5

(1) Rock toe construction was utilized in the vicinity of the
turn-around and gate structure to allow for steeper under-

water slopes. _
E-3



TABLE E-2 (Cont'd.)

PERTINENT DATA -
HURRICANE PROTEGTION - SIXPERNY ISIAND PLAN
Mystic, Cor_mec‘Eicu:t

Navigation Gate

Type: Lift-up, bottom hinged ' ’
Width of Navigation opening 75 feet, clear

Top elevation ' , © . 16,5 feet, m.s.l.
5i11 elevation T -17.2 feet, m.s.l.

Height of gate o 35.0 feet

St-éplb_g_ ‘Structures

Type: Railroad 1

- Highway 1
Width of opening : 50 feet
Height of opening . 6.5 feet

Barrier at Causeway

Types Barth-fill, rock faced (rock toes ab sma.ll boat opening)

Top elevation 16,5 feet, m.s.1l.
Length (including small boat opening) ' T 1,950 feet
Maximum height 26 feet
Top widbth 10 feel
Side slopes ' S :

Above m.s.l. : lon 2

Below m.S.l. ‘ lonk

At Causeway (upstream face) 1 on 1.5

Rock toes (at small boat opening) 1 on 2

Small Boat Opening

Type: Concrete WU" wall with stoplogs |

Width | 12,0 feeb
Vertical clearance 5 feet, mih.aw.
$il1l elevation ' =6,0 feeb; mesSJl.
Height of structure - 22, 5 foet

Land Wall B | |

Types Concrete "T'# wa.ll : CE L
Top elevation o - 16,5 feet, m.sil.
Length 220 feet
Maximum height (above ground) 6.5 feet

Bl



TABIE B-2 (Cont’d,)

. PEBTINENT DATA
HURRICANE PROTECTION - SIXPENNY ISLAND PIAN
Mystic, Conmachicub

Land Dikes

Type: Earth-fill, sesded
Top elevation

Dike mA# 16&5 feet, m.s8.1.
Dike #B% and #Cn , 15,5 feet, m.s.1.
Length ,
‘Dike mA® (Armored on exposed side) 50 fest
Dike "BH 1,100 fest
Dike Won g . 1,100 feet
Maximum height : 13 feet
Top width _ 10 feet
Side slopes _ lon2

Culvert and Sluice Gate

Type:. -Goncrete',' cast inm place ‘
Size - L x }i feet
Gate - Cast steel, vertical 1 '
Operat.’i.em9 manual.

E-=~5 MODIFIGATIGH TO SEWERAGE AND DRATNAGE FACIII{'IES

‘o Modi_fleation to sewer hneso None are required for the
Sixpenny Island Pla:r .

b. Modification to drainage systems. Provisions would be made for
drainage and mosquito combroi in the vicinity of the land dikes.

E=6. IAI\IDS AND DAM&GES

The cost of furmishing mecessary lands, easements and rights-of-way,
a requirement of local cooperation, has been estimated upon the basis of
‘a field reconnaissance and the application of current market values as
determined from a study of a number of recent sales in the area. The
estimate includes allowances for the payment of severance damages and
acquisition costs. The lands and improvements to be acquired and the
land upon which temporary or permanent easements will be secured are
summarized below.,

Land«
Acqu:.red in fes, for structures ‘ ' 11.3 acres
Construction easements, temporary 14.3 scres
Permanent easements 2.6 acres



E-7. RELOCATTONS

' The consbruction of the Sixpenny Island Plan does not require relocation
of highways, railroads or ubtilities.

E~-8. GEOLOGY OF SITE

The geology of the area and the foundation 'condltions for the protective
structures are discussed in Appendix D. The results of the subsurface explora-
tions are shown on Plates D-1 through D-3,

E-9. AVATIABIE MATERTALS

Adequate quarry sites are available nearby for supplying amor stone
and bedding stone for the main barrier and the barrier at the causeway.
Fill material is available in. sufficient quantities to form barrier and
dikes. For more detailed informabion on availability of construc'b:.on
materials within the Mystic area see Appendix D.

E-10. FPILAN OF CONSTRUCTION

The construction of the Sixpenny Island Plan would require about two years.
The construction schedule, predicated on the erection of the navigation gate
structure in the dry by cofferdamming, would be generally as follows:

a. During the first year a bypass channel would be dredged and founda-
tions prepared for the navigation gate structure at the main barrisr and at
the small boat opening gt the causeway barrier. The abubments for the-
navigation structure would then be constructed and cofferdams formed for both
structures. The consbruction of the navigation gate structure and small
boat opening would be completed and the cofferdams removed by the close of
the firsb year.

b. The stoplog structures, land wall, land portion of the Barnérs
and the dikes could be constructed concurrently with the gate strucrtnre
and small boat opening in the first year.

¢. The construction of the main barrier would be initiated o0 prov:ide
access to the navigation structure cofferdam before the close of the fiwst
year and be completed in the second year.

BASIS OF ESIIMATES OF FIRST COST AND ANNUAL COSTS
E-11. COST ESTIMATES

The cost of the plan has been estimated on the basis of a design
which would provide economical and safe structures. Embankment quantities
are based on the typical cross sections and details shown on Plate E-2
and include allowance for setitlement.

E=6



E-12. UNIT PRICES

Unit prices are based on averages for similar types of
projects either constructed, under constiuction,. or under contract
in New England and where applicable, similar construction in other
parts of the country. Adjustments have been made for the avail-
ability and sources of material reguired. The adopted unib prices,
which are on a 1960 price level basis, also reflect adjustments
to include minor items of work.

- E=13. -COI‘EINGENCIES, ENGINEERING AND OVERHEAD

‘The estimate inecludes a 20 percent ‘allowance to cover.
contingencies. The cost of engineering, “design;y supervision..
and administration are estimated lump sums based on knowledge
of the site and recent experience. Thesé items of cost for
‘various phases of the plan are as shown in. Table E=3. :

E-1l. LOCAL commtrrmus

Tocal interssts would: be requ.ﬁ'ed to contribube: 30 percent: of
the first. cost of the project (less costs for presutliorization
survey ‘studies and navigation sids), compirising (1) a cash eontri~
‘bution to the United States; presently estimabed at $5h9;000, and
(2) lends, easemen‘hs, and relocations necessary for the construe~
tion of the project, presently estimated at' $89,000. : ‘

E-15, mmu. COSES °

‘The estimate for annual ‘charges 1s based on 2.5 percent-
'mberest on the Federal investment cost and 3.0 percent interest on
‘the local. investment -cost and amortization of the investment over a
‘period of 50 yesars. The total investment, Federal plus noh-Federal,
equals the first cost plus 2.5 perdent :’i.nteresb on ‘the Federal first
cost and 3.0 percent interest on non-Federal first cost for:oneyear
or one-half of the estimated construction period of two yeers. -An.
allowance of $200 for the loss of taxes on lands is included in the
amnual charges. -Costs of- maintenance and operation of the project
are based on a. knowledge of the s:.te and costs of sim:x.lar projects.

FIRST COSTS AND ANNUAL COSTS
E-16. FIRST COSIS i e

. The first cost of 'bhe Sﬁxpenny Island Plan is esbimated a:l'.
$2,128,000, of which$1,590;000 would bé borne by the United States.
Tocal interests would coutribute in cash $5li9,000 and provide all
lands, easements and rights-of-way necessary for the construction
of the project at an estimated cost of $89,000. The costs of the
individual sbructures are shown in detail in Table E-3. Detailed
breakdowns of the estimates, by principal features of the worky

and by quantities and unit prices;, are also shown in Table E-3.

jo



TABLE E-~3

ESTTMATED FIRST COSIS
(1960 Price Level)

- HURRICANE PROTECTION - SIXPENNY ISLAND PLAN

Them
MATN RBARRIER

Earth Excavation, Channel
Barth Fill
Rock Fill - Amor Stone
Rock Fill ~ Bedding Stone
Rock Fill -~ Riprap
Rock Fill ~ Dumped Rock
Gravel
Paving
Approach Ramps
Stoplog Structure
Navigation Gate Structure
Cofferdam and Unwatering
Earth Excavation
Concrete, Reinforced
Conecrete, Mass
Concrete, Tremie
Steel MH" Piles
Steel Sheet Pile Cutoff
Gate and Equipment
Fender Piles and Dolph:f.ns
Gravel Flll '

Contn.ngencies
Tobal cos’c - MAIN EARBIER

BARRIER AT CAUSWAY

Earth F:Lll

Rock Fill = Armor Stone

Rock Fill - Bedding Stone

Rock Fill, Riprap

Gravel

Wall Concrebte-Reinforced

Stoplog Structure

Small Boat Opening
Cofferdam and Unwabering
Concrete; Reinforced '
Stoplogs

Contingencies

_ Mystic, Connecticub

Estimabed

Total Cost - BARRIER AT CAUSEWAY

E-8

Unit

Quantity  Unit Price
6,000 c.y. 2.00
115,000 c.y. 1.00
16,000 ¢y, 5,00
8,000 coy. L4.00
6,400 c.y. 400
11,000 c.y. L4.00
12,000 c.y. 2.50
3,000 s.y. 2,00
1 Job L.S.
1l Job L.Ss.
-1 Job L.S.
6,500 QQYQ - 2,00

1,140  é.y. 65.00 .
1,455 ey ,25.00
8, L.F. 9.00
80 S.F. }.00
1l Job L.S.
1 Job L.S.
1,300 cey. 2.50
33,000 c.y. 1,00
8,300 c.y. - 5.00
5,200  coy. Le00
3,000 Co¥e 4.00
7,000  coy. 2.50
1l Jodb L.S8.
1 Job L.S,.
1 Job I..8.
292 c.y. 65.00
1 Job L.s.

BEstimated
Amount

$ 12,000
115,000
80,000
32,000
26,000

- L4, 000
30,000
6,000

- 2,000
8,000

294,000
13,000
7k, 000
29,000
36,000
77,000
- 3,000

301,000
2l, 000
3,000

ﬂﬁ:ﬁﬁ?fﬁﬁa

212,000

FLTEL.000

33,000
11,000
21,000
12,000
18,000
14,000

8,000

11,000
19,000
5,000
182,000
36,000

$
218,000



TABLE E~=3 {Cont'd.)

0 Estimated . Unit

Item | Quantity Unib Price

LAND DTKES -

Land Dike MAW 1 Job L.S.

Land Dike upn 1 Job L.S.

Tand Dike ng# 1 Job L.8S.

Contingencies :

Total Cost -~ LAND DIKES

ENGINEERING AND DESIGN

SUPERVISION AND ADMINISTRATION

TOTAL COST - SIXPENNY ISLAND PLAN

LANDS AND DAMAGES

Land (in fee) 11.3 Acres L.S.

Permanent Basements 2.6 Acres L.S.

Temporary Basemerits 1.3 Acres - L.S.

Severance Damage 1 Job LeSe
Subtotal

Goiltinaer;ci.es

Acquisition Cost

TOTAL COSTS - LANDS AND DAMAGES
SUMMARY

STXPENNY TSLAND PLAN

Lands and Damages
SUBTQLAL ~ FIRST COST

Navigation Aids (To be installed by U.S. Coast Guard)

Preauthorization survey studies
Estimated First Cost to U.S.
Estimated First Cost to Local Interests

T O

-

Estimated
Amount

20,000
10,000
9,000
39,000

8,000

I7:000

172,000
151,000

2,039,000

'2,039,000
9,000
2,128,000
10,000
25,000
1,490,000
638,000(1)

(1) Includes estimated costs of $89,000 for lands and damages, end
a local cash contribution presently estimated at $5L9,000 to

the United States.

the estimated costs of lands and damages represents a local
interests share of 30 percent of the first cost of the project.

E-9
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E-17. ANNUAL COSTS

The total annual costs for the Sixpenny Island Plan amount to .an
estimated $97,000. Of this amount $§6 000 représents Federal annual
costs and $i11,000 non~-Federal, The determination of annual costs is
shown in Table E-li.

TABLE E~ii

ESTIMATED ANNUAL COSTS
(1960 Price Level)
HURRICANE PROTECIION - SIXPENNY ISLAND PLAN
Mystic, Connecticut -

Federal Investment Cost

Total Federal First Cosb _ $1,525,000(1)

' Interest during Construction : 38,000
Total Federal Investment Cost : $1,563,000

Federal Annuval Costs

- Tnterest on Investment, 2.5% 39,000
Amortization, 1.026% 16,000
Maintenance and Operation ) '

Navigation Aids (2) ' 1,000
Total Federal Annual Costs ‘ $ 56,000

Non=Federal Investment Cost

Total Non-Federal First Cost 638,000
Interesb dur:l.ng Gonstmct::.on 19,000
Total Non-Federal Investment Cost $ 657,000

Non-Federal Annual Costs

Interest on Investment, 3.0% $ 20,000
Amortization, 0.886% 6,000
Major- Replacements, Navigation Gate Aux. Equip. 1,700
Maintenance and QOperation

Salaries : $2,500

Supplies 500

Bmbankment and General . - 2,800

Concrete Features 300

Navigation Gate and Accessories 5,400

Stoplog Strictures 1,600 13,100
Estimated Tax Losses ‘ . 200

(1) Includes $25,000 for presuthorization survey sbudies and $10,000 for
navigation aids.
(2) To be mainbained and operated by the U.S. Coast Guard.
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TABIE E-k (Cont'd.)

Total Non-Federal Anmuaal Costs
TOPAL -ANNUAL COSTS

E-11

$43.,000
97,000
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APPENDIX F
© PUBLIC HEARING AND VIBWS OF OTHER AGENCIES
L. G '

This appendix presents a digest of the public hearing and
also includes available letbers and statements:-indicating the :

'views of “other agencies and individuals, not represented at-the'

hearing, on the plans of protectlon.
F-~2. DIGEST OF PUBLIC HEARING

A public hearing was held by the Division Engineer in
Mystic, Comnecticut on 23 September 1957 to give all interested
parties an opportunity to express their views concerning the .
character and extent of hurricane protection desired and the need
and advisability of its execution. Information was presented at
the beginning of the hearing on preliminary studies by the Corps of
Engineers including alternative plans and cost estimates. A digest
of the hearing is attached together with abstracts of correspondence
from local interests pertaining to the recommended plan of protection.

F-3. LEITERS OF COMMENT

a. U. S. Public Health Service - letter signed by Mr. Lester
Klashman, dated 2 May 1950. -

b. U. S. Fish and Wildlife Service - letters signed by‘hr.
E. W. Bailey, Acting Regional Director, and Kr. D. R. Gascoyne, .
Regional Director, dated 3 December 1957 and 21 February 1958,
respectively.

c. State of Commecticut, Department of Health ~ letter signed
by Mr. Julids Elston, Chiel, Division of Mosquito GControl, dated -
28 May 1958. C ‘

F-4. LOCAL COOPERATION

a. The Honorable Abraham Ribicoff, Governor, State of
Connecticut., lLetter dated 27 August 1958

b, Mr. David I, Johnstone, First Selectman, Town of
Stonington, and former senator, Twentieth District, State of
Commecticut, Letters dated L September and 22 April 1958 with
inclosure (letter from Mystic Fire District, dated 21 April 1958
signed by‘Whlter H. Prescott), letter dated 17 June 1960.

¢. Mr. John J. Curry, Chief Engmneer, Water Resources
Commission, State of Connectlcut - Letter dated 21 February 1958

d. The Honorable George E, Klnmouth, Mayor of Groton. Letters
dated Z September and 1} April 1958. -

F-l
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Speaker
Mr. John J. Curry

" State Water Resources

Commission

Capt. Israel M.
Jacobs

Mr. Aldo:J. Santin . -
. Member of Rivers and

Harbars Committee
and Selectman, Town
of Groten

}If'. E“vert - A, Engstrcm

Mr. Leon E. Benoit
Chairman, Mystic Fire
Districet and Chalrman
of Volunteer River &
Harbor Committee

DIGEST OF PUBLIC HEARING, MYSTIC, GONNEGTIGUT - 23 SEPTE{BER 1957

Interest. Protection
Rgrasented Desired
Connecticut Water Resgerved opinion wtil

Resources Commission further studies were
, - ‘made. (See letter
incl.) .

Atlantic States Marine

"Fisheries Commission

and Southern New England

. Fishermen's . Association

-the Town of Groton is
definitely interested

~ and in favor of the
suggested protective

Individual : Expressed belief that

measures,
First Selectman,
Town of Stonington 7
Individual Favored Railroad Embank-

ment Plan but Sixpenny
Island Plan would Ye
acceptable. '

Rnsoim Admned and
. Other Remarks

‘Commented that outer projects
- might obstruct views of property
owners, Indicated that State =~

takes "an active interest" in
cooperation on flood projects

‘and bea&h erosion,

Suggested calling a Town- meet.ing
to determine how far the people
would ge in cost shar:l.ng.

Requested further study of the.
protective measures with
particular emphasis on cost
sharing between Federal, State
and local interests.

Present as an observer only.

Requested that Army Engineers
determine the most beneficial
plan for the area. Subsequent.
to discussion of barrier effects
on pollution, he stated that

Mr. Wise (Directar, Connecticut
Water Resources Commission)

. "has declared that in 1959

Mystic will have a sewage
system. .
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Mr.

*Mr,

James H. Allyn

Fred A. Crothers

-Qtto E. I;ie‘éj.g ,

Carroll L. Moore

Frank J. Bradley

John G. Lee

Hepresentative from
Town of Stonington

Individual

Individual

Individual

Individual

Individual

Favored Railroad Embank-
ment Plan but suggested
it should be extended:
about 2,000 feet east -

. along t,he_ railroad

embaniament .

Favored protection

Favored Pine Point Plan

Favored Sixpenny Island
Plan if the cost was sub-
stantially the same as the

*  Railroad BEmbankment Plan,
- If not, then would prefer

the lower cost project.

Concerned with cost of the
suggested plans and effect

on pollution. Raised question
as to adequacy of 75-foot opening
in barrier and effect increased
current would have on navigation.

‘Suggested extent of ‘protection
~should be the main concern rather
"than just the minimum cost.

Suggested this extension would
provide protection. equivalent +to
outer barrier. SR

Expressed concern as to the effect

barriers would have on pollution;
feared pollution would affect
clamming in thet area; questioned
adequacy of 75-£oot navigation

opening
Stated 75% of the sewage went

- into cesspools, was pumped out

and hauled away. Expressed con-
cern that boats might be left

- outgide after gates were closed
- during a hurricane. :

"Pine Point Plan would take in
‘part of his property; stated he

and his wife would interpose no

... objection if that was the plan
preferred by local interests.



N-a

Mr. Clarence Trudell Individual

Mr. William Dodge Tndividual

Mr. Blmer J. Travers U. S. Weather
‘Meteorologist, U.S. Bureau
‘Weather Bureau Sta., ’

New Haven, Conn.

Mr. David K. Pentress Individual

Mr. Frencis R. Fain Individusl

Mr. Clinton H. Durpee Individual

Mr. L. Bmett Holt  Individual

Favored Pine Point Flan
and Sixpenny Island Plan
over Railroad Enbank-
ment Plan.

Suggested a iower
barrier.

Favored BRallroad

‘Enbanh_nent Plan

Favored. Sixpenny
Tsland Plan

Expressed belief that the more
extensive plan of hurricane
protection would provide grester
protection for vessels, and ..

allow for grcwth of the area,

Expressed concern that too high a
barrier might be a detriment to the
building industry..

Commerted on Weather Bureau-wamings
and complex meteorclogic conditions

‘in connection with hurricanes..

‘Raised question as to the amount of

build-up in front of the barriers..
Requested that. consideration be given

~ to the number of residences rather-
~ than the acreage protected.

Suggested that the plan which would
give protection to the largest area
and greatest number of people should

" be-.given the moat consideration. .

~ Asked questions on the amount of

damage that would have been prevented'

" .due to saltwater flgoding in 1938 and

- -August 1954 if the dikes had been .

there,




Mr. Cameron Winslow Individusl Requested clarification on effective-
ness of a rock fill barrier; would it
hold the water back or serve as a wave
action deterrent only. Questicned the
reliabllity of electricity if used for
closing the gates at the time of a
hurricane,

Mr. B. ¥, Rathbone  Individual Asked questions on the operational
- , ' cost of maintenance for the gat.es

Mr. James H. Allyn requested a "show of hands“ in order that the consensus of opinion m:}.ght. be
indicated as people in that area were "diffident about getting up and speaking in ‘public®, The
vote indicated (1) No one opposed the suggested protective measures; (2) 23-people-favored the o
tRailroad Embankment Plan®; (3) Six favored the "Pine Point Plant; (L) 17 favored the "Sixpenny
Island Plan®; and {5) one indicated he preferred another plan but did not state the plan

vy *After the hearing was adjoumed, Mr. Lee handed a- typewritten letter to a member of the staff

J. representing the New England Division, Corps of Engineers. He did not wish to have the 1etter
read into the record but felt it expressed more clearly what he had said ch:.ring the hearing. o e
This letter is included as subsequent correspondence.
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LETTERS AND STATE‘IENTSF’OMRDE%[‘U THE DIVISION ENGINEEE, NEW ENGLAND DIVISION:

RELATING TO THE PLANS OF PROTECTION SUGGESTED AT THE PUBLIC HEARING

Signed '_bz _ Interest- Represented ? Date of Letter and Remarks
Mr. Pred Garbarino | _ Garbarino Bros. September 25, 1957. Letter

favoring the Sixpenny Island -
Jocation with a second choice
. @f the Railroad Bsbankment
location., This choice is
based on a proposal by the
Garbarino Brothers for a
- marina-on Mason Island,

Mr. Prancis R. Fain -7 Individual  September 26, 1957.- Letter

- o exprassing a definite pyeference
for the Railroad Embankgent
Plan due to personal repsons,
Value of his property would
be decreased by 1/3 to }/2
as a result of the othey
protective measures,




DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE
REGIONAL OFFICE

PUBLIC HEALTH SERVICE

Resion II ' May 2, 1958
42 Hroadway
sew York 4, N.Y. Refer to: 2L:SE

Division Engineer

U. 8. Army Engineer Division, Wew England
Corps of Engineers

150 Causewsy Street

Boston 1k, Massachusetts

Attention: It. Colonel Miles L. Wachendorf
Assistant Division Engineer for Civil Works

Dear Sir:

Reference is made to your letter of February 17, 1958 requesting
our comments on the proposed barriers to provide protection against
hurricane tidel flooding in Mystic, Towns of Groton and Stoningbon,
Connecticut. The proposed structures are shown on Corps of Engineers
plan entitled "Hurricane Survey, Mystic Harbor, Connecticut Tidal
Barrier Studies, Alternative Plans" dated April 1957.

It sppears that one of the barriers will be located seaward of
a proposed sewage treatment plant to be constructed by the Town of
Groton, Connecticut. We understand that an engineering study of this
proposed plant is now being made by the engineering firm of Metcalf
end Eddy.

If the treatment plant should be constructed prior to construction
of the barrier, consideration should be given to pollution of the bay
from the discharge of the outfall due to confining influence of the
barrier., It might be necessary for the final barrier plans to include
an extension of the outfall to the seaward side.

With reference to the effect of the proposed harrier on mosquitoc
breeding places, it is noted that the west end of the barrier from the
mainland on the west to Pine Point on Mason's Island is to be constructed

over one of the salt msarshes maintained by the Division of Mosquito Control

of the Connecticut State Department of Health. Such construction will of

necessity result in cubting off of some salt marsh dreinsge ditches from tidal

circulation,

It is recommended that all contrects for the construction of rock-

and-earth filled barriers over ditched and drained salt mersh areas include

clean up clauses which call for restoration of drainsge to the approval of
the Connecticut Stete Department of Heslth, Division of Mosquito Control,
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Division Engineer--5/2/58
Attn: Lt. Colonel Miles 1., Wachendorf

It is suggested thet all final payments To such contractors be withheld
until such approval is obtalined.

It is suggested that finsl plans for the tidal berrier be reviewed
with Mr. Warren J. Scott, Chief, Sanitary Engineering Services, Connectlcut
State Department of Health and Mr, William S, Wise, Director, Connecticut
State Water Resources Commission,

ror the Regional Engineer,

Sincerely yours,

42/’7}7 : A/ Ld»yévutb;:‘

Lester M. Klashman
Acting Assistant Regional Engineer
Water Supply & Water Pollution Control



REGION B

UNITED STATES NEW KNGLAND STATES
DEPARTMENT OF THE INTERIOR NEW YORK

_ PENNSYLVANIA
FISH AND WILDLIFE SERVICE NEW JERSEY
BURFAU OF SPORT_FISHERIES AND WILDLIFE DELAWARE

IN REFLY REFER TO: OFFICE OF REGIONAL DIRECTOR WEST VIRGINIA

BLAKE BUILDING
BOSTON 11, MASSACHUSETTS

December 3, 1957

Your File No.
NEDGW

Division Engineer

New England Division

U. S. Corps of Engineers
150 Causeway Street
Boston 1l;, Massachusetts

Dear Sir:

Reference is made to Lt. Colonel Wachendorft!s letter of
November 1, 1957 concerning the proposed hurricane protection
plan for the harbor at Mystic, Connecticut.

None of the three alternate plans for hurricane protection
at Mystic will seriocusly alter the present habitat for fish or wild-
life. There is no commercial fishery or shell fishery in the area
to be protected and the major sport fishing grounds are outside the
harbor area., The Six Penny Island Plan, (No. ki), if constructed,
would result in a minor loss of waterfowl habitat.

Our field inﬁ'estigation of this project revealed that the
Railroad Embankment Plan, (No. 3), is the choice of the local interests

and since losses or benefits to fish and wildlife would be negligible
under this plan, no further reports are required.

Sincerely yours,

ool

E. W, Bailey
Acting Regional Director



REGION B

UNITED STATES NEW ENGLAND STATES
DEPARTMENT OF THE INTERIOR NEW YORK

, PENNSYLVANIA
FISH AND WILDLIFE SERVICE

NEW EY
BUREAU OF SPORT FISHERTES AND WILDLIFE Dzl..::::!

IN REPLY REFER TO: OFFICE OF REGIONAL DIRECTOR WEST VIRGINIA
BLAKE BUILDING
BOSTON 11, MASSACHUSETTS

February 21, 1958

Division Engineer
New England Division
150 Causeway St.
Boston 1L, Mass.

Dear Sir:

On February 1k, Colenel Wachendorf reported that Plan L
for the protection of Mystic, Connecticut against hurricane tidal
floods would be the most practical plan.

As indicated in our letter of December 3, 1957, none of
the plans proposed for this harbor, including Plan ﬁ, will
significantly alter present fish and wildlife habitat.

Sincerely yours,

Eduscope.

D. R. Gascoyne
Regional Director
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STANw._/ H. ©SBORN, M.D., C.P.H.

‘ISSIONER OF HEALTH

2UREAU OF SANITARY ENGINEERING

WARREN J. £COTT, 8.B.
DIRECTOR

DivisioN OF Mosauito CONTROL

JULIUS ELSTON, B.S.., M.P.H,
CHIEF ’

REPLY ToO:
P.O. BOX 708

MADISON, CONNECTICUT
STATE OF CONNECTICUT B

DEPARTMENT OF HEALTH

May 28, 1958

Mr. John B. McAleer

Chief, Hurricane Unit

Corps of Engineers, U. S. Army
Office of the Division Engineer
150 Causeway Street

Boston 1lj, Massachusetts

Dear Mr, McAleer:

The plans you sent for hurricane-flood protection at Mystic, Conn~
ecticut, have been received.

The west end of the main barrier is to be constructed over one of
our state maintained sall marsh areas, Such construction will of
necessity result in the cutting off of some salt marsh drainsge
ditches from tidal circulation. In your letter you state that the
report contains the following language:

"A collector ditch would be provided in the swamp
at the west end of the main barrier for drainage
and mosquito control."

Lacking any further details, I have no way of kmowing whether such a
collector ditch would restore drainage adequately.

I suggest that all contracts calling for construction of structures
over ditched and drained sali{ marsh areas include clean up clauses
calling for restoration of drainage.

What provision has been made for drainage of the marsh area north of
Land Dike B and west of Land Dike C? Land Dike € is at the upper
1imit of the tidal reach at Wilcox Cove and the marsh above the pro-
posed dike is a fresh water marsgh,

Very truly yours, '
“ Fa .

I PRI S G D N

. AULIUS ELSTON, CHIEF
Division of Mosguito Control
JE/se



ABRAHAM RIBICOFF
GOVERNOR

STATE OF CONNECTICUT
EXECUTIVE CHAMBERS
HARTFORD

August 27, 1958

Brigadier General Alden K. Sibley
New England Division Engineer
Corps of Engineers, U. S, Army
150 Causeway Street

Boston 14, Massachusetts

Dear General Sibley:

This will refer to your letter of August 26 requesting opinion concern-
ing the revised report on the hurricane protection project which is
proposed. for Mystic, Connecticut,

I have consistently supported sound programs for the protection of the
pecple of Connecticut and their development against damages from
floods and hurricanes., Mystic has suffered heavy damapge from tidal
flooding during past hurricanes and protection againgt the recurrence
of such damages is needed.

At the present time there are no specific State funds available for parti-
cipating in such projects in accordance with requirements as contained

in your letter. However, the executive, legislative and administrative
agencies of the State have cooperated and participated in sound projects
in the past and now there is no reason to assume that the same policies
will not be followed in a sound program for the protection of Mystic

when such a project reaches the stage of construction,

Sincerely,
Governor

smv



CToum of Stonington, Conn.

SELECTMEN'S OFFICE, TOWN HAtLL

Telephone Mystic JEfferson 6-9361

September L, 1958

U. S. Army Engineer Division
150 Causeway Street
Boston 14, Massachusetts

Gentlemen:

Ref, File: NEDGW

I am replying to your letters of August 22 and 26 regarding
an opinion about the willingness and ability of local in-
terests to meet the requirements of cooperation for
hurricane tidal-flood protection at Pawcatuck and Mystie,
both in the Town of Stcningten,

The matter was brought up in a recent meeting of the Board
of Selectmen and it is it's opinion that the Town would

be unwilling and unable to meet the entire 30% contribution
requested of local interests in both cases., However, it

is still the Board's opinion that there is willingness on
the part of the Town to bear part of the cost of the project
as well as its maintenance,

The exact percentage can't be set at this time, and of
course, would have a great deal to do with the contribution
on the part of the State of Connecticut which from your
point of view is part of the 30% contribution of local in-
terests. The State Legislature has not had a State-aid
salt water flood protection program before it, although

it is anticipated that the next session in January 1959
will have such a request. As far as the Town of Stonington
is concerned, it will have to wait for the outcome of this
legislation.

Yours very truly, .9

Gpicl M,

David M, Johnstone
First Selectman

DMJ :EFC



NATHAN F. CULVER ALBAN PAMPEL WILLIAM R, STEWART

— | Toun of Stonington, Conn.

SELECTMEN'S OFFICE, TOWN HALL
Telephone Mystic Jetferson 6-9361

April 22, 1958

U, S, Army Engineer Division
Corps of Engimeers ¢
150 Causeway Street

Boston 1l., Massachusetts

Attention: Mr,., John McAlear,

Gentlemen:

In reply to your letter of April L4, 1958 concerning
hurricane flood protection of the atic area in the
Towns of Groton and Stonington, the Stonington Board
of Selectmen has met and believes the plans for the
project appear satisfactory and expect that the Town
of Stonington will be willing to participate with the
State and other local interests on the cost of the
project when authorized by Congress,

Enclosed 1s a letter from the new executive committee

of the Mystic Fire District reiterating their interest
in the project,

Yours very truly, ,

“y .3 -~ L "/ 'K" .
ﬁéﬂaﬁ{5?£4?% g >N

David M, Johnstone
First Selectman

DMJ «EFC
Enclosure 1



EXECUTIVE COMMITTEE: CHARLES A, GIRAND, CHAIRMAN;
NORMAN F. BARETOW, WALTER H, PREECOYTT

FRANK A. MABBETT, FfiRE CHIEF; FRANK LAY, ASSISTANY FiRE CHIEF
ELLA S, GOLDTHWAITE, TAX COLLEETOR

MYSTIC FIRE DISTRICT

MYSTIC CONNECTICUT

April 21, 1958

Selectmen, Town of Stonington
Town Hall
Stonington, Connecticut

Gentlemen:

The Executive Committee of the Mystic Fire
District feels that there is a definite interest in the
Survey of the Mystic River Basin for Hurricane protect-
ion and would like this interest to go on record. This
is a reiteration of the letter sent February 20, 1958
by the former Executive Committee,

Respectfully yours, W

WHP/esg Walter H. Prescott



T of Stonington, Conn,

SELECTMEN'S OFFICE, TOWN HALL
Telsphone Mystic JEferson 6-9361

June 17, 1960

U. S, Army ngineer Division
GCorps of Ingineers

L2k rpranelo Road

Waltham S, Massachusetts

4dttention: Gen, Alden K, Sibley, Division Fnglneesr.
Gentlemen:

Ref: NEDGW.

The Board of Selectmen have reviewed your plan for a
hurricane protection barrier at Mystic, Connecticut
crossing Sixpenny Island and deem it satilsfactory.

In our letter of Septermber |, 1958, we stated that the
Town would be unable and unwilling to pay 15%, that

being our half sharedwith Groton of the 30%. unless

other local interests, including the State, make a sub-
stantial contributlon, We believe that the Town could

be expected to Join wlth them in making some contribution
but in no case the. full 15%.

Yours very truly, p

Drud B B

David M, Johnstone
- Pirst Selectman

DITeEEC
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STATE OF CONNEC.ICUT

WATER RESOURCES COMMISSION

State Orrice Buitmine * Hartrorp 15, ConnecTiOUT

February 21, 1958

Division Engineer

New England Division

150 Causeway Street
Boston 14, Massachusetts

Dear Sir:

leference is made to your letter of 28 January requesting couments
onn your propcsed hurricane protection plaun at Mystic, Commecticut

Tiiis proposed protection plan was presented to the Water Resources
Comilssion at its meeting on February 3, 1958. The Commission, after
considerable disciission, voted "approval of the general idea' and directed
that ‘a statement to this effect be made at the public hearing. In addition
to this comment on the plan in general, you request coument on the
possible participation in the cost by the State and local interests.

Although the federal policy on such participation has not yet been
established by Congress, the Statutes of the State of Connecticut
anticipate this type of project and under Sections N209 and N207 establish
a basis of coopecation aund participation by both this Commission and the
Town Flood and Erosion Control Board. When federal policy is finally
established it should require only minor changes if any in the Statutes.

At the present time there are no funds directly applicable for
State participation in such projects. Your past experience should indicate
that the State's attitude as expressed by both executive and legislative
branches toward participation in improvement-protective projects has been
progressive,

Very truly yours,

Jic/ jb



L€ OF
TOWN ENGINEER

TOWN OF GROTON

INCORPORATED 1705

POQUONNCCK BRIDGE, CONNECTICUT

TELEPHONE
HiLLTOoP 5-2178B

September 2, 1958

Alden K. Sibley, Brigadier Genersl U,S.Army
Division Engineer

U.S.Army Division, New England

Corps of Engineers

150 Causeway Street

Boston 14, Massachusetts

Dear General Sibley:

Receipt is acknowledged of your letter of 26 August pertaining
to hurricane survey report at Mystic, in the Town of Groton and
Stonington, Cennecticut wherein inquiries are made regarding the
willingness and ability of local interests to meet the requirements
which you are recommending,

It is my understanding that the present Town Administration is
in favor of this proposal and that local participation by the Town
of Groton can be assured provided a fair and equitable distribution
of coats can be arranged between this town, the town of Stonington and
the State of Connecticut.

Your kind offer to have a member of your staff visit Groton to
discuss the matter of loecal cooperation is greatly appreciated and
we will be grateful 1f such a visit may be arranged.

Sincerely yours,

.‘ S /
{,:'/_-,',;. :'f_/- .“ﬁll" ._“‘l‘/"“‘(f'y")

" JGeofge B. Kinmouth
Mayor of Groton ,///

BIRTH PLACE OF THE “NAUTILUS"



TOWN OF GROTON

INCORPORATED 17085
POQUONNOCK BRIDGE, CONNECTICUT

OFricE oF 14 April 1958

h‘owu MANAGER

Brigadier General Alden K. Sibley
Division Engineer

U.8. Army Engineer Division

New England

150 Causeway 3treet

Boston, 14, Mass.

Re: Hurricane Flood Protection of the
Mystic River, Connecticut Area

Dear General Sibley:
Receipt of your letter of April 4, 1958 is acknowledged.

I wiéﬁ to advise you that the present administration of
the Town of Groton has indicated favorable interest in
this project, due in part to the protection which would
be afforded to proposed town cwned sewage collection and
treatment facilities which we are considering for
construction at a later date.

The protection which the proposed project will afford to
properties other than town owned, has also been given
favorakle consideration.

The present town administration has indicated that
limited participation in this project by the Town of
Groton may be relied upon; however, at this time,
discussion of the plan has not progressed to a point
where definate and firm commitments have been made.

Véry truly yours,

i

Mayor of Groton

GEK:HWK:mas



